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Universal Milling Machine. | 
| 


We illustrate herewith a new universal | 
milling machine recently brought out by | 
the Cincinnati Milling Machine Company, of | 
Cincinnati, O. The general features of this 
machine have been more particularly de- 
scribed in our issue of Oct. 10th, 1889, 
especially the construction of the combina- 
tion universal head, which has the distinct- 
ive feature of making a complete revolution, 
also that of the patent tail-stock with the 
elevating center bar for taper work, with 
large and small center for heavy or light 
work. 

In this machine the makers have adopted 
a new form of column. The head-stock for 
spindle and upright supports for overhang- 
ing arm are now cast in solid frame con- 
nected by the cylindrical brace between the 
two upright supports of overhanging arm. 
A column of this design is, of course, very 
rigid, and has the advantage of retaining the 
cylindrical form of overhanging arm, with 
its facility of quick removal. 

The driving cone is 10 inches diameter for 
23 inch belt. The platen is 6 inches wide, 
394 inches long, with 224 inches automatic 
horizontal feed, 7 inches cross motion in line 
with spindle, and 18 inches vertical range 
below spindle. Machine’s weight complete 
is 2,400 pounds. 

——-— e@pe —— 

The unusual severe cold weather in Eng- 
land caused a suspension of work on en- 
gineering enterprises to a greater extent 
than for thirty-seven years. It is said that 
on the canals in Staffordshire and Lancashire 
the usual ice boats clad with iron and pro- | 


pelled by steam, or drawn by a team of as | 


many as a score of horses, were ineffective to 
keep the canals open, and the consequence 
was that supplies of coal and iron could 
hardly be got to the works. It was feared 
at one time that there would be such a con- 
tinuance of the cold weather as would 
seriously injure several industries by tem- 
porarily increasing the price of coal, iron and 


steel. 
— so De 





Several of our contemporaries on both 
sides of the water are engaged in a rather 
dry and unprofitable discussion of the rela- 
tive merits of English and American loco- 
motives. Now in both countries locomotives 
are built that are believed to be good for the 
peculiar service required—service peculiar 
to the requirements of each country—and all 
the discussion in the world will not be likely 
to change this opinion. What is required is 
more exact tests of locomotives than any 
that have yet been made. 

The statistics prepared by the Belgian 
State Railway Administration show that in 
express trains, which cost 25 per cent. extra, 
about 29 per cent. of the number of seats in 
first-class cars were occupied ; 35 per cent. 
in the second-class ; and 18 per cent. in the 
third-class. In ordinary trains the propor- 
tions are: First-class, 8 per cent. ; second- 
class, 22 per cent. ; and third-class, 30 per 
cent. 
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The Western Railroad Co., in France, has 
placed hot water foot-warmers in all the cars 
on its lines, except that of Anteuil, which 
is short ; the Eastern Company will heat all 
its cars with steam from the engine. 





CoPpyRIGHT 1891, BY AMERICAN MACHINIST PUBLISHING COMPANY. 


NEW YORK, THURSDA 


The Measurement of Power. 


By J. J. FLATHER. 
LAST PAPER. 


It would seem that the centrifugal force 
of the plunger would materially affect the 
true value of the force transmitted, but a 
careful examination of this force with vary- 
ing lever arms, corresponding to different 
positions of the plunger, shows that the 
actual effect is very small. 
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As the lever arm of the driving force is 
constant, the center of gravity of the plunger 
will have a varying arm dependent upon its 
position relative to the cylinder. This is 
shown in Fig. 20, page 2, in which G, @’ 
and @” are three positions of the center of the 
plunger, the lever arms of which are 3.67", 
3.87", and 3.50 
the driving force being constant, and equal 
to 3.6". 

The centrifugal force, f, of the plunger 
can be calculated from the formula: 

po 


7 


respectively—the radius of 


or = 0.0000284 Wr N®, 


W being the weight in pounds, 7 the radius 
in inches, and the number of revolutions 
per minute. Inthe case before us W = 1.75 
pounds. If we assume LV to equal 100, 150, 
200, 250, we obtain for f the values shown 
in the following diagrams, Figs. 21, 22, 23. 

As the centrifugal force acts along the 
radial line through the center of gravity of | 


'the plunger, it will be seen that only the 
/ horizontal component can be considered as a 
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force acting in the direction of motion. If 
we assume the average radius of the center 
of gravity of the plunger (3.67"), and the 
average number of revolutions per minute to 
be 175—a very high average—we find from 
Fig. 21 that the corresponding value of fis 
5.7 pounds, as shown by dotted co-ordinates. 
If we decompose this force into its two com- 
ponents (see Fig. 20), we find the horizontal 
component is only 1.37 pounds, the vertical 
being five pounds; now the vertical compo- 
nent produces a certain amount of friction 
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against the walls of the’cylinder which re 
tards the motion of the plunger; if we take 
the coefficient of friction in this case to equal 
seven per cent., we obtain 0.35 pounds for 
the friction which acts in the opposite direc- 
1.37 — .35 = 


1.02 pounds equals the effective component 


tion to that of motion, hence 
of the centrifugal force. As this acts on an 
area of three square inches, the effective 
pressure per square inch is only 0.34 pounds, 
which must be deducted from the total num- 
ber of obtained, As this 
amount is only 0.00001 horse-power, it is ob- 


horse-power 


vious that it can be neglected without ap- 
preciably influencing the result, 

The small coiled spring outside of the 
cylinder, Fig. 17, connecting the arms of the 
loose pulley Z with the bracket 4, keeps the 
pin p in contact with the plunger; the action 
of this spring is to force the plunger into 
the cylinder, and thus raise the pressure on 
the gauge; this force is, however, counter- 
acted by another spring inside the cylinder, 


which resists the inward motion of the | 
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plunger, yet acts with an equal force to 
keep the plunger in contact with the pin. 
Thus if ¢ be the tension of each spring in its 
mean position, the force tending to keep the 
lever arm in contact with the plunger is 2¢ ; 
but the force tending to move the piston or 
plunger is ¢ — ¢=0. When resistance is 
applied to the pulley #’ the plunger is forced 
into the cylinder until this resistance is over- 
come; the inner spring is thereby compressed 
and presents a resistance to the motion of 
the piston. As the spring is very light, and 
the compression seldom half an 
inch, it will be seen that this force of resist- 
ance is hardly appreciable; as the centrifu- 
gal force of the plunger is also very small, 


exceeds 


and acts in an opposite direction, it might 
be considered that at ordinary speeds at 
which the machine would be run the force 
which resists compression will balance the 
effective centrifugal force of the plunger. 
Experiments to ascertain the friction of the 
machine showed that 0.425 foot-pound only 
was necessary to overcome the friction when 
the machine was at rest with belt thrown 
off. 

An examination of an indicator card, Fig. 
24, from this dynamometer shows that the 
power required to drive a 16-inch Flather 
lathe with back gears in, well lubricated, 
and running light at 36 revolutions per min- 
ute, is: 

P= 2 
33,000 
0.11 K(x 380")xK 27x3.6" x 140 
33,000 % 12.—~CO™” 
= 434.3 foot-pounds. 


= 0.018 + 


where 0.11 equals the height of card in 
inches; 5 pounds equals spring used; area 


/of cylinder piston equals 3”; radius of arm 


equals 3.6"; the revolutions of dynamometer 
being 140 per minute. With the screw feed 
in, still running light, the power was found 
to be 0.020 H. P., or 710.6 foot-pounds; with 
the load on, which was a light cut ;',"" deep 
on a round bar of wrought-iron with dia- 
mond, the maximum power registered was 
0.102 H. P., or 3,474 foot-pounds. 

A peculiar result, shown in Fig. 25, was 
obtained on cards, this being a 
greater amount of power used to drive the 


several 


lathe running free without back gears than 
under the same conditions with the back 
gears thrown in. 

A somewhat similar occurrence repeatedly 
confirmed noticed by Mr. Wilfred 
Lewis in the course of some experiments 
with a 48” lathe. 
the probable 


was 


As Mr. Lewis suggests, 
is that the superior 
lubrication of the cone pulley due to the re- 
volving spindle when the back gears are in, 
more than offset the extra power required to 
drive the gears. J 

It was the original intention of the writer 
to make an extended series of experiments 
upon the power required to drive’ ma- 
chine tools, but other duties have caused 
a postponement of this work for the 


reason 


present, 

In referring to the literature on the sub- 
ject, Dr. Hartig’s experiments* appeared to 
possess much interesting data, some of the 
more valuable of which have been translated 
by the writer, and to those further interested 
in the subject are available in the library of 
Cornell University, Ithaca, N. Y. 


* Versuche tiber Leistung und Arbeits Verbrauch 
der Werzengmaschinen. Leipzig, 1873. 
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Conveniences in the Machine Shop. 


By A MECHANIC. 

In finding a place for the tool-room it will 
not be necessary to make any new discov- 
eries, but only to lose some that are already 
made. 

I believe the original idea of a tool-room 
was a room where tools were to be made and 
kept in repair, and where some tools were to 
be kept and let out on checks, but that the 
majority of tools were to be kept on their 
respective jobs. This was a good idea. 
Tools can be made in the shop without a 
tool-room, but I believe it is better to have a 
department for this purpose. 

The machine shop having a tool-room 
which is only a storeroom, and where no 
tools are made at all, but just simply a place 
where a man who is not a mechanie stands 
at a window and gives out tools, and takes 
checks, has a nuisance, compared with what 
might be had. 

Here is a little incident that came under 
my notice not long ago. In a shop where 
there was this latter kind of a tool-room, and 
where nice work on special machines was 
done, there were nice cupboards and drawers 
arranged back of the milling machines to 
keep the attachments belonging to the mill- 
ing machines in. including arbors, collets, 
and a box of collars for use on the milling | 
arbors. All went well for a while, till some 
careless workmen got to carrying these tools | 
about the shop, and neglecting to bring them | 
back to their places. Now the foreman, | 
instead of spotting these careless ones, and 
putting a stop to this business, conceived | 
what he considered a better scheme, which | 
not only defeated the careless workmen from | 
being careless, but defeated the careful work- | 
man in doing the amount of work that he 
could, and was willing todo. The scheme 
was to abandon the cupboards, and keep 


these tools in the tool-room. | 

In a shop where manufacturing on a large | 
scale is going on, this might not be a great | 
inconvenience, for there, when a milling 
machine is once rigged up there is no change | 
made for a long time, but inashop where one | 
new machine or some little new contrivance | 
is being made, a workman has often to do a | 
little milling that would not take more than | 
15 minutes, if things were handy where he 
could get them; but when he is obliged to go 
to the tool-room, and perhaps wait there 
15 minutes for his turn, and then not be- 
ing able to see just what there is, he has 
to take something that is not what he 
wants; this makes him nervous, and he not 
only loses the time to make the trip to the 
tool-room, but he gets broke up in his line 
of thought, and so loses time on the job. 

But we will drop the tool-room for a while 
and take a look through our modern shop, 
and what tools that we see around that can 
be better kept in the tool-room we will send 
there. 

Of all the things that I ever saw to ‘* kick 
at” in the majority of shops, I believe that 
bolts and straps, as they are kept, come first. 
In order to better appreciate the improve 
ment in this line that I wish to offer, we will 
make a visit to our neighbor’s shop and see 
how their straps and bolts are kept. We see 
back of the planers a large rack, ora lot of 
shelves or bins, originally intended, no 
doubt, to contain an assorted quantity of 
straps and bolts, but now the assorted is left 
out, and this bin contains a quantity, such 
as they are. If a man wants a bolt of a 
certain length, he has first to handle almost 
everything in these bins, and then perhaps 
what he finds has no nut, or if it has, the 
nut won't ‘‘ go,” and so he is obliged to 
break up on his job and fix the bolts. 

The collection of straps here makes us 
tired. We donot see anything that seems to 
have been intended originally for a machine 
shop strap, but we see a collection of old make- 
shifts. We may see an old rocker plate that 
had done duty on a wagon, or a piece of old 
wagon tire with one hole through it, which 
had been picked up and drilled to fit some 
job in a hurry, and then was reckoned among 
the tools. As long as we never saw anything 
different from this we did not complain, but 
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we would hate to return to this plan now. 
Perhaps the manager in this shop never saw 
any different plan, or if he did, he may be 
one of those kind who are blind to improve- 
ments in this line. A man can spend _ his 
time, working very hard, rummaging around 
through a big box of straps and bolts look- 


Pivot of Cylinder, 
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enough so that we only keep a certain length 
of bolts on a pair of pins, and so when we want 
a 6-inch bolt we do not have to take down all 
our bolts in order to find it, but take the 
first one, for they are all 6-inch bolts on that 
pair of pins. This is not a new scheme, for 
we have seen this in other shops; but here is 
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THE MEASUREMENT OF POWER.—SEE PAGE 1. 


ing for something that he can’t find, with 
little profit to his employers, even if he does 
not cost more than that $1.50 per day. Let 
us now go back to our modern shop, and see 
how we have these things arranged. We do 
not have bins, but under the bench we have 
pins arranged as is shown in Fig. 1 (page 8). 
We are not mean with our pins, but have 





a little dodge that we have not seen in other 
A scrap-box is 
not new, but I think it is for this purpose, 
for this purpose is to keep damaged bolts 


shops. It is a scrap-box,. 


and straps in. 


We do not undertake to make anything to 
We expect things to give out 
after a while, and we make provisions for 


last forever. 
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this. If the nut on a bolt is found to go 
hard, so that it will bother, we do not put_it 
back on the pins and take another, and leave 
this one to bother some one else, but we 
throw it in the scrap box, and after there 
has been enough accumulated to make a job 
worth working on, we have them fixed, and 
put back in their places. 

We have enough bolts, for bolts}as a 
general thing are cheaper than the time 
wasted in doing without them. It is not 
necessary in this shop, when we want to 
clamp a piece with two 2-inch bolts to use one 
18-inch bolt and another 8-inch, with the 
long bolt packed up to the nut with old nuts 
and collars, and perhaps the cross-rail of the 
planer raised 6 inches higher than it should 
be to clear this long bolt, as we have seen 
done in other places. 

We want tosay inregard to our straps that 
we have abandoned the barrel-hoop plan, for 
we have found a more expensive plan cheaper, 

We see here straps as are shown in Fig. 
2, and we see them arranged the same as the 
bolts; that is, all of a certain length straps 
have a pin of their own. Pins are not very 
These straps are made of 
cheap square steel, only bent around, and 
the ends chamfered. They have this advan- 
tage over all other straps—the bolt or bolts 
can be used where most suitable to have 
them for the work as it comes. We need 
other kinds of straps, but we have them all 
arranged in the same way; that is, plenty of 
pins. We do not like to hunt an hour when 
we want a washer, and we won’t do: it, but 
we have them kept as shown in Fig. 3. If 
we have more than one size of washers we 
have more pins. 

Now we come to packing. We do not use 
so much lumber as our neighbor does, and 
we believe we do straighter work with less 
engineering. 

Jack-screws, as shown in Figs. 4 and 5, are 
worth their weight in gold in any machine 
shop. We are not mean with our jack- 
screws, but have plenty of them, for we 
find jack-screws cheaper than the time 
used in some shops hunting for a piece of 
scrap that is just the height. We use jack- 
screws for packing under the ends of straps 
and everywhere where they will work well, 
and we have enough of them. If we want 
to raise the back end of a strap so as to put 
a little more pressure on the point, we do not 
have to hunt for a piece of scrap just right 
to lay on top of our cobble-house pile, but 
only turn the screw a little. 

Jacks made like Fig. 4, with a binding 
screw, as shown at A, with the base split 
to allow of binding the screw, are handy for 
packing where it is not practical to put 
much constant pressure on the top of screw. 
The flat base will allow of being clamped 
down to keep it from rattling out, but in 
most cases the plain jack-screw is all right. 
Adjustable parallel packing, shown in Fig. 
6, is handy sometimes. 


expensive here. 
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Cold Weather in Europe. 


We areaccustomed to low temperatures 
in this country, but our transatlantic neigh- 
bors seem to have caught on to their share 
of it this winter, as the following dispatch 
from Berlin will show: 


BERLIN, Jan. 19.—Reports from all parts 
of Germany show that the thermometer 
touched many degrees below zero (Fahren- 
heit) yesterday, but that the cold is bearable 
in the absence of wind. The ice here is 
eighteen inches thick. The sea between 
Stralsund and Rugen, five miles in width, is 
alive with skaters and sleighs. The ponds 
are frozen to the bottom. 

Twenty-one head of deer in the royal 
forest at Benrath have died, and the rest are 
in a miserable condition. 

In Holland and Belgium the severity of 
the snowfall has puta stop to railway and 
tramway tratlic. Thousands of men are en- 
gaged in clearing the roads. On the coast 
of Holland the sea is frozen for a great dis- 
tance, and there is a bank of ice on the 
shore, of extreme beauty. Only the harbors 
of Rotterdam and Flushing are accessible to 
vessels. 

Advices from Naples report the death of 
two persons from the cold. The Italian 
rivers are full of ice. 

Several steamers in the ice-blocked river 
Elbe have lost their propellers by dashing 
against ice floes. A number of vessels in 
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the Elbe have parted their anchor chain and 
are drifting helplessly in the stream. 

The strongest tugs cannot leave the har- 
bor of Cuxhaven on account of the ice, and 
the citizens are assisting the military to blast 
the ice with melinite. 

Paris, Jan. 19.—The thermometer yester- 
day reached 7° Fahrenheit at Macon, 9° here, 
12° at Toulouse, 5° at Grenoble. Wells are 
frozen at Perpigran, where a man has been 
found frozen to death in the street. 

A woman has been found frozen to death 
in her bed at Epinal, where the thermometer 
indicates 4° below zero. Slight snowfalls 
are reported from the Riviera. 

Three thousand persons were accustomed 
‘to walk on the ice on the Seine near the 
bridges until the accident of Tuesday last, 
when nine persons lost their lives by drown- 
ing, owing tothe breaking of the ice. Since 
then the police have kept the ice clear of 
pedestrians. 

During Saturday and Sunday the most in- 
tense cold of the winter was experienced 
throughout France. Yesterday an old man 
was found frozen to death in his lodgings in 
this city. 

———__ De -- -————- 


Universal Boring Machine. 


We give on this page an illustration of 
a machine for boring wood, which pos- 
sesses some features of interest. The frame, 
as will be seen, is of the form adopted for 
planer housings, and gives ample strength 
and rigidity. Fitted to a cross-rail at the 
top of this frame are three heads, each 
of which carries a boring spindle. The cen- 
tral head is fixed in its position, but both 
the outer ones can be moved by means of 
the screws and hand-cranks seer at the side, 
so that the distance from center to center of 
holes bored may be varied from 24 inches to 
15 inches. The spindles are all moved up 
and down simultaneously by the foot treadle 
and connections to the bar which runs across 
the top, this movement being 4 inches, and 
each spindle having in addition an independ- 
ent vertical adjustment of 8 inches. The 
table is made either plain, or as shown in the 
cut, so that it may be tilted in any direction, 
and in either case it is adjustable vertically 
by means of the connected screws and hand- 
crank seen at the right. 

The countershaft is placed at the bottom 
of the frame, and is so arranged that the 
machine may be belted from below or from 
above, as may be desired. There are two 
pulleys on the countershaft for driving the 
spindles, one of them driving the two out- 
side spindles by a single continuous belt, 
while the other drives the central spindle. 
The belt which drives the outer spindles 
runs over a_ self-adjusting tightener and 
guide pulley, which keeps it working equally 
well in whatever position the spindles may 
be placed. The shipping weight of the 
machine is 1,500 pounds. It is built by the 
Fox Machine Company, Grand Rapids, Mich. 

ap. 

The s. s. Amara was taken on her trial trip 
from Sunderland to Middlesbrough on the 
3d inst. She has been built by Messrs. J. 
Blumer & Co., of Sunderland, and is of the 
following dimensions: Length, 290 feet; 
breadth, 40 feet; depth of hold, 25 feet 5 
inches; built under the spar deck rule to the 
highest class at Lloyd’s. The engines are by 
the Northeastern Marine Engineering Com- 
pany, of Sunderland, of the triple expansion 
type, with cylinders 234 inches, 38 inches, 62 
inchesand 42 inches length of stroke,and steam 
issupplied by two double-ended boilers 11 feet 
9 inches diameter and 15 feet 6 inches long, 
with a working pressure of 160 pounds. Both 
hull and machinery have been constructed 
under the superintendence of Messrs, Flan- 
nery, Baggallay & Johnson, London, and 
the vessel is a sister ship to the Tigris, previ- 
ously built by the same firms, and she will 
be added to the tleet of the Persian Gulf 
Steamship Company, and is specially con- 
structed for use in their Pilgrim trade. Ow- 
ing to the prevalence of heavy fog, it was 
impossible to take a formal trial trip, but a 
run was taken by the patent log during a 
lift in the fog, which, we are informed, gave 
as a result twelve knots exactly per hour, 
and the machinery worked very smoothly 
throughout.—London Engineer. 
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The Safety Valve for January contains il-! carried to hospital. 


lustrations and a description of what appears 
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to have been a particularly aggravated case 
of the personification of ignorance in charge 
of a small steam plant in a sausage factory 
in Cincinnati, the result being an explosion 
which killed and wounded a number of peo- 
ple, demolished the sausage factory, and so 
injured two other buildings that they had to 
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Aluminum—Faets and Fiction. 


be but a canal boat compared wish the 
aluminum ship that will fly as a bird over 





By WILLIAM KENT, the waves. 

In addition to this class of misinformation, 

The great advances recently made in°the which may innocently have been spread 
metallurgy of aluminum, by which the sell- broadcast by enthusiasts, there have been 
ing price of the pure metal has been reduced cases of deliberate attempts to humbug the 
public by promoters of aluminum companies 
that never made a pound of aluminum. 

After eliminating all the exaggeration and 
humbug about aluminum, there remain the 
facts that the metal possesses properties 
which make it very useful in the arts, that 
its use will enormously increase as it be 
comes better known and reduced in price, 
and that there are in actual existence new 
processes by which both the pure metal and 
its alloys may be made much more cheaply 
than they could be made five years ago. 
These processes are still capable of great im- 











provement, and it is not at all improbable 
that five or ten years hence aluminum will 




















_ te be nearly as cheap as copper, and aluminum 
a i ,' 
H i bronze as cheap as ordinary bronze. 
i] 
HT There is no probability, however, that 
Fig. 6. HY 3535} | i i 5 
peeeeel aluminum will ever replace steel as a mate 
Fig. 3 ee rial for bridges and other large structures, 
Js Oo. 2 
a : ’ . even if it ever should be made at as low a 
CONVENIENCES IN THE MACHINE SHOP.—SEE PAGE 2. 


be taken down. Our contemporary thus 
summarizes the event: 


Sausage business very brisk in Cincinnati. 
Loewenstein Brothers doing a rushing busi 
ness, s’cat-tering their not always clearly 
identified products with dog-ged persistence. 
Meat-chopping by machinery;  single-flue 
boiler; stableman in charge; knew considera- 
ble about horses and cows, but nothing 
about engine. Never mind! Mr. Loewen 
stein guessed it would be allright. Stable- 
man remembered to water his horse, but for 
got to water boiler. Machinery humming 
merrily along. Sudden pause. Neighbors 
wondered. A sound like the popping of a 
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great cork out of a bottle. Air filled with 
bricks, beams, boiler plate and sausages. 
Sausage factory gone. A score of hands 
Stableman in prison, 
Loewenstein held to answer. 








price as steel. 
in six years from $15 to $2, per pound, or; In order to understand the barriers which 
less, and that of its alloys reduced in even  eXist against the cheap production of alumi 
greater proportion, has led to an extensive num, it may be well to compare its processes 
use of the imagination by many newspaper Of manufacture with the process of making 
writers and others, and a vast amount of pig-iron. The raw material from which iron 
misinformation concerning the metal has ap- | is made is iron ore, a chemical compound of 
peared in print. Scientific men even have iron and oxygen, mixed with various impuri 
been misled by the extravagant claims made | ties, such as silica, alumina and lime. The 
for the new metal, and have allowed them- iron ore is lavishly distributed over the 
selves to be quoted ina way which tends earth’s surface, and in many places its cost 
still further to mislead the general public. | is merely that of digging it out of an open 
For instance, one of them predicts some day | cut in the side of a hill. To separate the 
aluminum will revolutionize the world, It iron in the ore from its combined oxygen, we 
need a substance which has a greater aflinity 
for oxygen than iron has, and this we find in 
the carbon of charcoal, coal or coke. With 
the temperature which may be obtained by 
the combustion of either of these fuels in an 
ordinary blast furnace, the iron ore is deoxi- 
dized and carbonized, forming pig-iron, 
| while the impurities above named run off 
inthe slag. If the iron ore contains not 
over 30 per cent. of these impurities it may 
be used directly in the blast furnace without 
concentration or any other preliminary treat 
ment. The chief items in the cost of mak- 
ing pig-iron are therefore the mining of the 
iron ore and the coal, the quarrying of lime- 
| stone for fluxing the impurities, the trans 


| portation of these materials to the furnace, 

the labor of charging them into the furnace, 
of removing the slag and the finished prod 
uct, and the repairs of the plant. In favor 
able locations the total cost is as low as $10 
per ton at the furnace. 

The raw material from which aluminum is 
made is also widely distributed over the 
earth, and consists in a chemical compound 
of aluminum and oxygen, with silica, iron 
and other substances, either in chemical com- 
bination or in admixture. A very impure 
ore of aluminum is ordinary clay.  Purer 
ores are corundum and bauxite 

To separate the aluminum from its oxy 
gen, however, is not as easy a matter as to 
separate the iron from ironore, The heat of 
a blast furnace and the action of carbon will 
not doit. Some other means must, therefore, 
be found. Up to within the past few years 
metallic sodium was practically the only 


i i 
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agent used for indirectly making this sepa 
ration, the oxide being first converted into 





a chloride, and the chlorine then separated 
by the sodium; but as sodium is expen 
sive, the cost of producing aluminum by 
this means was very great. Recently, how 
ever, it has been found that in the presence 
of carbon the heat of the electric arc was 
sufficient to separate aluminum and oxygen, 
and a process based upon this discovery has 
been used by the Cowles Electric Smelting 
Company, at Lockport, N. Y., for making 
aluminum alloys. It has also been found 
that if the pure compound of aluminum and 


oxygen, known as alumina, be dissolved by 
will be used in the construction of houses, | fusion ina bath consisting chiefly of melted 


thus superseding wood, stone and _ brick. 
It will take the place of iron in shipbuild- 
ing. The ocean steamer of to-day will 


fluoride of aluminum, the desired separation 
could be effected by electrolysis, a powerful 
current being required for the purpose. By 
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this Qrocess the Pittsburgh Reduction Com 


pany have been successful in producing 
nearly pure aluminum (about 98.5 per cent. 
pure), and they are entitled to the credit of 
making the greatest reduction in the market 
price, bringing the price from $8 down to $2 


per pound in one year, and of experiment- 


ing with the metal and making its qualities | 
known, so as to bring it into extensive use | 


for a vast variety of purposes. 
The success of the electric method of 
ducing aluminum has stimulated the owners 


pro 


of other processes to cheapen them, and 


means have been found of producing sodium 


at lower prices than ever before, so that the 


sodium process is still holding its own in Eu- 


rope, notwithstanding the competition of the | 


electric processes. 

In all the aluminum processes, however, it 
is necessary to begin with a pure aluminum 
oxide, and as thisis not found pure in nature, 
the impure oxide has to undergo a prelimi- 
nary process of separation from its impuri 
ties. 

The reason this preliminary purification is 
necessary in the case of aluminum, while it 
is not in the case of iron, is that, whenever 
the conditions of separation of the aluminum 
from its combined oxygen are obtained, the 
same conditions will also separate the oxygen 
from the impurities, and the result will be 
not pure aluminum, but an alloy of this 
metal with the metallic base of the impuri- 
ties. Thus, as oxide of iron is found as 
an impurity in native oxides of aluminum, 
such as bauxite or corundum, the attempt to 
make a product directly from such oxides by 
the electric arc, or by electrolysis would re 
sultin the formation of an undesirable alloy 
of iron and aluminum, instead of the pure 
metal. The preliminary process of separa 
tion from impurities is a chemical one, and is 


necessarily somewhat expensive. It involves | 


making a solution of the raw material by 
acids, the precipitation of the impurities 
from the solution, and finally the precipita- 
tion, drying and calcining of the pure alu- 
mina. 

The cost of all these operations will, of 
course, be diminished ‘in time, as machinery 
is applied to them, but it does not seem 
probable that these preliminary processes 
can be dispensed with, and hence the pro- 
duction of aluminum must always be much 
more expensive than the production of 
iron, It is not to be expected that any 
great revolution is to be made in the pres- 
ent methods of producing aluminum, 
and the cheapening of the metal in the 
future will likely be accomplished 
by the perfecting of existing methods. 
Moreover, it is not to be expected that 
any new method will be invented 
which is not already so covered by 
existing patents, that it could not be 
used in practice without coming in 
conflict with them. There is, there- 
fore, little hope that investors in new 
aluminum projects will ever reap any 
return from their investments. 

But 
reduced in price to ten or fifteen cents 
a pound, as is claimed, what field is 
there for the metal at that price ? 
It cannot possibly replace iron or steel 
aS structural metal. for even at 10 
cents a pound it would be about tive 
times as expensive per pound. If it 
be said that this is largely offset by 


if aluminum should ever be 


its being only one-third as heavy, 
and that the bulk of a pound is three 
times as great as that of a pound of 
steel, then it may be rejoined that it is 
only one-third as strong. It may replace 
silver, German silver, copper, tin and zinc for 
some of the purposes for which these metals 
are used, but by no means for all. It is 
too cheap to replace silver for coins, and 
for high-priced tableware, but 
for moderate-priced wire. It will probably 
make a better roof than copper, tin or zine, 
if it ever is as cheap as these metals, but is 
more fusible than copper, which makes it 
less useful for stills, has less electric conduc- 
tivity, making it useful for electric 
wires, and thus far it has not been success- 
fully brazed or soldered, in which respect it 
is inferior to nearly all other useful metals. 


is excellent 


less 
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While writing the foregoing, HKngineer, of 
London, of Jan, 2d, comes to hand, with the 
expression of somewhat similar views con- 
cerning aluminum. It says: ‘‘ More non- 
sense than enough has been talked about 
aluminum and its capabilities. It has served 
as the catchword of the ignorant enthusiast 
and the knavish empiric. Its wide aiffu- 


sion, difficult extractibility, and remarkable | 


| properties seem to have appealed especially 
‘to that class of persons whose imaginative 
powers are largely in excess of their intellect- 
angels 
of the 


ual faculties, and, rushing in where 
fear to tread, they have been guilty 
wildest extravagances.” 


ally prove of some importance. 

It appears from some experiments made 
recently in France, that the strength of 
aluminum increased from about 
25,000 pounds per square inch up to 52,000 
pounds per square inch by alloying it with 
about 6 per cent. of copper, and at the same 
time its specific gravity is increased only 
from 2.67 to 2.82, while the calculated mean 
specific gravity of the components is 3.02. 
The experiments were made onasmall scale, 


can be 








however, and the same results might not be 
'found true of large masses. But even if 
‘true, an alloy of 94 per cent. aluminum, and 
| 6 per cent. copper will be costly, as long as 
| aluminum remains at its present price, and, 
even if it were cheap, it is only equal to the 
softest grades of steel in strength, and far 
below the strength of tempered steel. 
| The physical properties of commercially 
| pure aluminum (98.5 per cent. pure) may be 
| briefly stated as follows: Specific gravity 
of cast metal, 2.56 to 2.62, or about one- 
third of that of wrought-iron. 


|about 2.7, or 
that of steel. 


| pounds per square inch when tested in short 





Rolled sheet, | 
a little more than oe 


Aluminum is much weaker than the soft 
est wrought-iron in compression, having an 
elastic limit under compression of only 3,500 


cylinders, and failing by flattening out at 
about 12,000 pounds. A bar 1 inch square, 
supported on bearings 24 inches apart, was 


jand made of solid drawn steel, 
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ure gauges offered for sale, even by firms of 
the highest standing, which are so recklessly 
made as to constitute an absolute public 
danger. In this case a tube 4’ in diameter, 
was em- 
ployed. No attempt had been made to flat- 
ten the tube as usual, and, to obtain the 


‘required sensitiveness, the tube had been 


| turned 


deflected §, of an inch with 100 pounds | 


load, 4} with 200 pounds, and 2}? inches 
with 300 pounds. The permanent set with 
this load was 2,%, inches, showing that the 
metal has very little elasticity. The metal 
is, therefore, not a rigid metal, and no mat- 
ter how cheaply it may in future be fur- 
nished, it would not be a safe material to 


~ 
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A NEw CoMPRESSION COUPLING. 


The same article gives some new facts|use in large structures exposed to severe 
concerning aluminum, which may eventu- | strains. 
| The most valuable properties of alumi- 


drawing pro- 
corrosion. It 


num are its ductility under 
cesses, and its non-liability to 
san be rolled into sheets .0007” in thickness, 
beaten into leaf, drawn into tubes, and spun 
or stamped into various shapes. It is sus- 
ceptible of a high degree of finish by polish- 
ing or burnishing. It becomes hard by 
working, and requires frequent annealing. 
It melts perfectly fluid at about 1,300°, but 
becomes granular at about 1,000° F. It 
is most easily worked ata temperature of 


from 200° to 300°. It is apt to become 
granular and to stick to the rolls at a higher 
temperature. 


As to the corrodibility of the metal, it is 
unaffected by either dry or moist air, by 
water, by sulphuretted hydrogen or other 
sulphur vapors, by salt, sea water, a weak 
solution of salt in acetic acid, or by sul- 
phuric or nitric acids. These acids, how- 
ever, rapidly act upon the metal in the 
presence of chlorine. 

The alloys of aluminum with other metals 
have many valuable properties, and there 
are probably many other useful alloys of the 


The tensile strength of aluminum castings | metal yet to be discovered. 


is about 15,000 to 17,000 pounds per square 


Aluminum has enough valuable proper- 








BUFFALO FORGE GO. 
BUFEALO,N.Y, 


STATIONARY BLAst FORGE. 


inch, or about the same as an ordinary qual- 


ity of cast-iron. Castings hardened by drop 


forging have a strength of about 24,000 
pounds per square inch. Rolled bars and 


sheets may have a strength varying from 
20,000 to 32,000 pounds per square inch, 


depending upon the amount of reduction in 
rolling. Drawn wire, No. 14 to 20 B. & 8. 
gauge, has tensile 
strength as high as 62,000 pounds per square 
inch, which is reduced to 33,000 pounds by 
The elastic limit appears to be 


been found to have a 


annealing. 
quite variable, ranging from a little over 
one-third of the tensile strength up to nearly 
two-thirds in different samples. 





| * * * 


down until the thickness in some 
places barely exceeded ;';’, and this the 
maker considered sufficient for a gauge to 
stand 120 atmospheres, or 1,800 pounds per 
square inch working pressure of oxygen gas. 
Perfectly distinct marks of the turning tool 
were left on the outside of the tube, and the 
tube was bent in an extremely irregular 
fashion, various crimps or corrugations 
being formed in the bending operation. 
In ordinary engineering practice 
the bursting of gauge tubes, after being in 
use for many years, is not a very rare occur- 
rence, however conscientiously the instru- 
ments may have been originally made, but 
in all ordinary applications the damage 
done thereby is limited to the value of the 
gauge itself. In the case, however, of using 
these instruments for gases under such enor- 
mous pressures, great danger is incurred, 
because the bursting of the tube will, under 
ordinary circumstances, result in an accumu- 
lation of pressure in the case which is suffi- 
cient to cause a very disastrous explosion. 
me 


A New Compression Coupling. 


We illustrate herewith a new compression 
shaft coupling, which is being put on the 
market by W. H. Nicholson & Co., of 
Wilkesbarre, Pa. 

The two castings with tapering bores are 
provided with flanges to cover bolt heads 
and nuts, and the outer faces of hubs are 
closed almost to shaft by a rib or projection, 
through which are slots to keep the jaws in 
position. The double tapering steel jaws fit 
the bores of the castings, and are concaved 
on their inner faces with a trifle less radius 
than that of the shaft, which makes their 
grip positive when the flanges are drawn to- 
gether. The adjustment of this coupling, 
as will be plainly seen, must always be con- 
centric and parallel. It will adjust to a 
trifle larger or smaller shaft than the nomi- 
nal size, and always makes a good fit. The 
four concaved steel jaws grip the shaft so 
firmly as to render keys unnecessary, thus 
saving cost of fitting keys and key-seats. 
They can be attached or detached from 
shafting by any ordinary workman in a few 
minutes. When desired they are fitted with 
two sct-screws in one flange for backing the 
flanges off to remove from shafting. They 
are at present made for all sizes of shafting 
to 4”. 


a 








Buffalo Stationary Blast Forge. 


The 


shows 


accompanying illustration 
an improved forge designed 
for use in shops provided with ‘‘ fan” 
blast, and to meet the requirements 
of extra heavy work. The fire pit 
has a depth of 8”, thus admitting of 
a strong, deep fire necessary for hand- 
ling large and heavy work; when it 
is desired to run light work upon the 
forge, provision is made that the gates 
on the sides can be opened, and the 
fire lowered 4” to suit. 

The tuyere iron is of a design espe- 
cially intended to withstand heavy 
service without burning out, and is 
fitted with a 3} wind gate or valve 
for regulating the blast. The water 
and coal boxes are cast in one piece 
with the fire-pan divided by a sloping 
partition for the easy removal of coal. 
In every respect this forge is far 
superior to, handsomer and cheaper 


ties, therefore, to make its cheap production | than any brick forge which could be con- 


a great boon to many arts and industries 
which are already using it in ever-increasing 


quantities, but there is absolutely no founda- | 


tion for the extravagant claims which have 
been made for it asa new metal for great 
structures, and no ground for believing that 
it will ‘‘ revolutionize the world.” 


a. oe 


A writer in J/ndustries, referring to the 
bursting of a pressure gauge under a_ press- 
ure of 1,800 pounds per square inch, says: 

An examination of the exploded gauge, 
and the evidence produced at the trial, re- 
veals the fact that there are makes of press- 


structed. It is equipped with all the conve- 
niences for handling work quickly, and is a 
very complete wide range of 
light and heavy work, such as is usually done 
in machine blacksmith shops. 

The forge, known as ‘‘No. 03” 
stationary, was originally gotten out for the 
| heavy work required in railroad shops, and 
'many points of its superiority are the result 

of suggestions from the master mechanic of 


forge for a 


above 


the Union Pacific Railroad, a large number 
being used for heavy work in their different 
The 61x48 
height, 26”, and weight 720 pounds. 


shops. dimensions are: 











; 




















rs 








Frsruary 5, 1891{ 


Some Shop Methods. 


By Frep H. Convin. 

Without any reflections on the ingenuity of 
any one it may be of interest to some of your 
readers to hear of the methods in use in at 
least one shop in this country. In these days 
of punching machines and presses for all 
kinds of metal work, it seemed strange tosee 
thin metal disks, or being cut 
from the sheet in the following manner: The 
sheet was first cut into squares of the re- 
quired size, and these squares trimmed with 


‘* bottoms,” 


shears untilas near round as possible, near 
as necessary for the work done. 

But finding this too slow, for there was an 
order to get out in a hurry, he next got a 
hand punch and had them cut by hand with 
a slight increase in speed, but how slow and 
costly, as compared with the improved meth- 
ods in use in nearly every shop that has any 
work of the kind to be done in quantities. 

Gear cutters are so common as to scarcely 
attract attention, and to think of making 
gears without one is hardly credible, unless, 
of course, cast teeth are sufficiently accurate 
for the work. Knowing this, it was a little 
surprising to findany one filing up cast gears 
to a template and having them run as accur- 
ately as possible under the circumstances. It 
is no picnic to file up six or eight hundred 
gears with from twenty to forty teeth, and it 
takes time enough to almost pay fora gear 
cutter; yet this mode of procedure has been 
going on for years. 

This kind of work reminds me of an argu- 
ment that is sometimes advanced by the op- 
ponents of improved machinery. They de- 
cry all inventions that decrease the number 
of men required to perform a certain amount 
of work, yet hardly ever desire to return to 
the old foot-power days of machinery. 

In an argument of this kind once I asked 
aman if he would like to run a lathe all day 
by foot-power, and of course the answer was 
“No,” 

But I asked ‘‘ Would that not give employ- 
ment toa greater number of men?” 

Of course there is no argument on the sub- 
ject, and only those whose sphere of observa- 
tion is bounded by narrow walls will argue it 
at all. 

gut to return to our first statement, we 
find much that is of interest in the illustration 
of ‘‘how not to do it.” It is surprising to 
find a man who has ingenuity enough to in- 
vent some complicated machine or apparatus, 
and yet has such impractical ideas of me- 
chanics generally; yet this is not such a rar- 
ity as might be supposed, as many can tes- 
tify. 
power, as even the poorest shops generally 


Instead of running the machinery by 


do, he had them fitted for foot-power, and 
never seemed to think any other way _ possi- 
ble until it was suggested by a mechanic in 
the same building, and even then he seemed 
at a loss to comprehend the functions of the 
line shaft, and persists in calling it ‘‘ that 
piece of iron.” 

Cannot the failures of many useful inven- 
tions be traced directly to the lack of sound 
mechanical ideas with which to carry out the 
manufacture on a commercial basis? If 
inventive genius and practical ideas can be 
combined it seems as though the combination 
possible kind, 
and if not combined in one person it seems 


ought to be of the strongest 


as though two tnen of good moral standing 


and ability, each in his line, might join 


forces and make a success of any really 


meritorious article. It does one good to see 
these old-style methods once in a while, as it 
makes the progress more evident, yet we do 
not dare sit idle and call our methods good 
enough; for if we do it is not long before we 
wake up and find that some one else has out- 
stripped us in the race 
trade. 

But we do not need to go to out-of-the-way 
shops to tind methods that are out of date, 
for there are many so-called modern shops 
behind the their 
methods as any I have described, though in 


for supremacy of 


that are as far times in 


different ways. 


When we see men making set-screws by 


ones and twos, instead of buving the com 


mercial article, it is a pretty good sign that 
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'economy is a stranger in that shop. Yet} 


there are many men that boast that they 
make all their own supplies, and consider it 
have 


the bills as light as possible, not considering 


a sign of good management — to 


= 


the time spent on the work, for many seem | 
to think that what is made in their own shop | 
them nothing. 
closely watched the time spent on this kind | 
of work, it will not be surprising to learn the 
work, but it) will} 
pay any one who has not, to do so, and the | 
will be an 


costs To any one who has 


cost of this ‘* company ” 


lesson effectual preventive to 
ever falling into the same mistaken idea of | 
It is a pretty safe rule to follow, 
to always buy any commercial article that 


economy. 


may be needed; for, unless it isa shop that 
manufactures hardware supplies, it is worse 
than foolish to attempt to make anything | 
that can be bought, unless, of course, there | 
are circumstances that make it a necessity. | 
This is the kind of a shop that you see the 
foreman doing a boy’s work, and the boys 
doing as they please, but it is no place for a 
boy, even if he has an easy time, for it does 
not fit him for anything else or make him a 
first-class workman. When we see these 
things going on every day we wonder how 
the shops manage to exist, yet we do not 
of the 
methods, and still build our ideas of economy 


become convinced soundness of the | 


on the methods ef our most successful man- 
ufacturers. ‘ 


But for all places where these methods of 
work, it 


economy get in their fine is the 
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A CENTRIFUGAL T 


foundry of the aforesaid shop; dirt, flasks 
and castings all piled up together, and a 
search-warrant is required to find anything 
when a customer comes in for his castings. 
The idea of having a rumbler that you have 
to craw] into to clean it, and stand on your 
has fallen to the 
Instead of having tanks 
filled 
rubbish that collects, these places have a tub 


head to get a casting that 
bottom of the tub. 
that can be removed when with the 
that holds all the dirt and gradually fills up 
until the rumbler then 


the excavating picnic is in order once more. 


refuses to turn, and 


There is one good feature in this rumhler, 
that 
barrel, and 


‘ 


‘end motion ” 
in the 
that hasa good effect in producing clean cast 
ings. A of part of the 
may be useful to 


however, and that is the 
forces the water endwise 


sketch apparatus 


_ 


some one, SO 
will show the rumbler proper, and the end 
feature of it. A 


make it clear 


motion 
cut will any 
explanation on the part of the writer. 


glance at the 
further 
The 
tanks can be arranged in various ways, and, 
them 


without 


to have as convenient as possible, 
should be easily removable without disturb 
ing the rumbler above. 

Foundry conveniences are few in number 
asa rule, and anything that will tend to raise 
the standard of foundry equipment in gen 
eral (especially in small foundries) will be 
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welcomed by all who have anything to do 


with them. Among the first of these conve 


niences should be adequate facilities for 





RUMBLER. 


thorough bathing, not only for the health of 
the men but for their appearance as_ well, 
though the first is by all odds the most im 
portant consideration. Too many foundries 
have little room for wash tanks or tubs, and 
seem to think this a dude requirement; but 
health demands it, as well as personal com 
fort. | 


| 

| 
A Centrifugal Testing Machine. | 
We illustrate by the accompanying en | 
graving a machine designed for testing, by 
a combination of chemical and mechanical | 
means, all liquids or solids of a greasy | 
nature, ¢7. e., What might be termed solidified 
oils or similar substances, such as lubricating 
grease, lard, butter, ete. 
testing milk or Its action 
is very rapid compared with other means of 
making such tests, milk, for instance, being 


It is also used for 
lubricating oils. 


tested in two minutes, whereas the lactome- 
ter test requires forty-eight hours. Ora 


sample of lubricating oil is very quickly 
a, MOTION 
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ESTING MACHINE. 


tested so as to show its qualities. The sub- 





stance to be tested is placed in a glass tube | 


'of no other method of ‘‘ calibrating ” 
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tank of Dhebar, 
twenty miles southeast of Udaipur, Rajpu 
tana, which 


the world is the great 


covers an area of twenty-one 
The masonry dam is 1,000 
feet long by 95 feet high; 50 feet wide at the 
base, and 15 feet at the top. In Southern 
India also there are some immense reservoirs. 


square miles. 


That of Cumbum is formed by damming the 
Gundlakamana River by a dam 57 feet high, 
thrown between hills. This 
has an area of fifteen square miles. The Sule- 
very little 
the finest 


two reservoir 


kere reservoir, in| Mysore, is a 
smaller, and, next to Cumbum, is 
in Southern India. 
eames: ~ arene 
LETTERS FROM PRACTICAL MEN. 
Where Do the Chips Go? 
Editor American Machinist : 

When one of your correspondents tells us 
about an improvised boring-mill, he does not 
tell how the Old Man managed to keep the 
tine chips from working in between the shaft 
and the hub of the pulley, thereby causing 
considerable trouble, or what he did with the 
chips after he had bored in the first two or 
three inches. Perhaps he did the same with 
them that a squirrel does in boring his hole 
in the ground. W. C. DENNIS. 

Professor Sweet's Diagonal Scale, 
Machinist : 

I have just read Prof. John E. Sweet's 


Editor American 


letter to you respecting his method of cor 
recting the error in micrometer and other 
screws, by a diagonal scale, in which he 
mentions my name. Professor Sweet’s mod 
esty is equaled only by the very large num 
ber of useful inventions he has given to our 
time. what Mr. C. T. Porter 
micrometer The 
use and commercial value of this very im 


I do not care 


saw on a French 


rs: re 
gauge. 


portant invention comes from Prof. Sweet, 


and from him alone. My part has been to 


divide his diagonal scale into sections—co-or- 
dinates as it were—and thus further elimi- 
nate local or differential errors, but I have 


never thought of, or claimed tnais as more 
than some improvement on Professor Sweet’s 


| discovery, and I repeat that whatever engi 


neering or commercial value attaches to the 
system, and it is now a great deal, goes back 


to the Cornell machine of 1875. I have for 


| 30 years been directly or indirectly connected 
! . . . 
with gauging implements, and now know 


au mea- 
suring screw within a practicable cost and 
price. J. RicuAaRDs. 

San Francisco, Cal. 

That Surface Gauge, 
Editor American Machinist : 

I also have a surface gauge like Mr. Walter 
Gribben’s, which he describes in the Novem- 
ber 18th number, and Mr. Haggert 
claims is the invention of a turner in Edin- 
burgh, Scotland. I made one exactly the 
same, except the eccentric pointer, in Decem- 
ber, 1875, at the Marysville Foundry (Cali- 


which 


or bottle, which may be graduated as shown, | fornia), and I thought at the time that I was 


or not, and these are then placed in strong 
metallic cylinders which are suspended in 
pairs, as shown, from a revolving head in 
such a way that they are free to swing out- 
wards. The head being set in rapid motion, 
the cylinders fly out to the position shown 
by the dotted lines, and the different con 
stituents of the substance being tested, as 
sume positions in the tube in the order of 
their specific gravities. 

Motion is imparted by means of the crank, 
or by belt, as indicated, the machine being 
bench. It 
been found a useful machine in hospitals, 


intended to stand upon a has 
chiefly on account of its rapid work, no hot 
water baths being necessary, as is the case 
The 
ten test tubes, each of 
different 
smaller size made, which is for six 
machine only ten 
pounds, and thus being entirely portable. 
It is manufactured by Henry F. Beimling, 
214 Pembroke place, Philadelphia. 
——__ +e —__——— 


in other systems. machine shown has 
which can contain a 
substance if desired, but there is 
also a 


tubes, the weighing 


The Indian Engineer says that, omitting 
lakes, which are in many cases natural reser- 


voirs, the largest reservoir or artificial lake in | 


the originator of this style of clamp, for 
I still use it. Who is 
THomas Morrin. 


pointer and standard. 
next? 

San Francisco, Cal. 

| By reference to Mr. Gribben’s letter, which 
was published in our issue of November 13, 
‘90, it will be seen that he does not claim, but, 
on the contrary, disclaims originality for this 
style of clamp for needle and standard, and 
only claims the eccentricity, or bend, in the 
needle, and the solid contact of the washers 
with 
to be adjusted by turning, as his own idea, 


Ep. | 


each other, which enables the needle 


** Hardening Steel,*’ 
Kditor American Machinist : 

An article in your issue of January 8, on 
the above-named subject, calls to mind what 
might be termed a contest of experiments in 
one of the largest factories inthis country, in 
which I had a place as foreman, and quite a 
prominent place in the contest. 

To do a certain piece of work we used a 
large number of twist drills three-eighth 
taper shank, and the nature of the work 
was such that we could only wear them 
back about one-half inch, when they would 





be too short, consequently we soon accumu- 
lated quite a stock of these short drills. But 
What to me is yet a mystery was that, when- 
ever we would give out one of these short 
drills for regular work, we almost always got 
a complaint that it was too soft, and upon 


Well, 


we tried all the regular orthodox plans to 


investigation it would prove to be so. 


re-temper them, but they proved to be about | 
a 95 per cent. failure, besides making all the | 


best smiths mad as hornets. I finally, as a} 
First, 
heat them in a lead bath to a temperature of 
about 700°; 


’ 


melted, and 


sort of last resort, tried this plan: 


the lead was but little more than 
I held them 
until they absorbed about as much heat 
they would take, then I took them out with 
asmall pair of tongs, holding them by the 


under the surface 


as 


shank, and plunged them in a salt water 
bath for there, while 
they were yet sufficiently hot to raise a 
smoke, into an oil bath, and kept them there 
until as cold as the oil. 


an instant, and from 


I don’t remember now of ever making a 
miss on one that I treated in that way, but I 
did make some mistakes before I found just 
Well, like most wicked ma- 
chinists, I felt a little like exultation over it, 
and did not inform the foreman of the black- 
smith department how to do it, nor the 
superintendent of the machine shop, but I 
did take some pains to call their attention to 
the fact that I the ob- 
stacle in the way, and had made a success of 
retempering the short drills. I did not find 
any trouble about springing, and the shop- 


how to do it. 


had climbed over 


men Claimed that they would wear longer, 
and stand more punishment than new drills. 

I have tried this plan to some extent on 
other tools, but not with the same success, 
for the reason that the facilities were not as 
good. I believe, however, that the proper 
way to temper steel is to first ascertain what 
temperature is necessary to give the particu- 
lar piece the required hardness, and not 
draw the temper at all. 


Foundry Management, 
Machinist : 
There is scarcely a place of business where 


Editor American 


as much money can be lost as in a poorly- 


managed foundry. In a foundry doing a 
regular line of work, the foreman should 
have a day book with each man’s name, with 
two columns ruled—one for the number of 
flasks he makes, and one for the weight of 


castings he makes. Each morning these cast- 


ings should be weighed, and the number of 
Then the castings should | 


flasks counted. 
be wheeled to the mill or tumbling-room for 
cleaning, if small, and if large, to the dress 
ing-room, after which all the sprews and 
gates should be picked up and taken to the 
After this 
looks after the mash 


stage or mill-room to be rattled. 
is done the man that 
should pick up all the small pieces of iron, 
and take them to the rattler for grinding the 
cinder, and put them in rattle till 
bright. I think the mash of a good-man- 
aged foundry should be cleaned up every 


and 


day. 

There isa good deal lost in little things in 
a foundry if not properly managed. There 
are sO many men will say it is only a small 
Every 
foundry should have a value sheet, keeping 


thing, and does not amount to much. 
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would get more work, and better work, and 
the contented. I am in 
charge of one of the best-regulated foundries 


have men now 
in the country, heated by steam, and lighted 


with eleciric lights. We have good men; 
man knows his place, and does his 
and all are contented and happy. 


DAVID SPENCE. 


every 
work, 


Notes by the Way. 
Editor American Machinist : 
I have noticed some things for which there 
I will 


give a few items: An order is given to make 


did not seem to be any good reason. 


a 4 arbor, usually ¥ octagon steel isnot sup- 
posed to be large enough, soa piece is cut 
from ai 
stock. 

stock of octagon stec] in sizes by sixteenths 


bar, unless a bar of 4% is kept in 
In how many shops will you find a} 


up to one inch, and above one inch by eighths 
up to two inches, or of machine steel, even, | 
where large quantities are But the 
point I wish to make is the waste of time 
and stock in reducing the piece of { steel to 
¢ inch diameter. It is the practice of the 
writer ina like case to try the size of a bar 
of steel to see if some part, or all of the bar, 
is not over size, which will often be the case, 
so that, with care in centering, there is stock 
enough to finish. 

Another good reason for selecting steel 


used? 


near the size needed, is, for arbors, the least 
stock removed from the surface the better, 
because the metal nearest the surface is more 
compacted and hard. I never have the steel 
annealed for arbors; the harder the steel, the 
better arbor you will have 





a 


CK Fig. 5. 





~~ 





~ 


To harden an arbor throughout and find 
it straight when revolved on centers is very 
rare. If the become crooked in 
hardening, the centers must first be corrected 


arbor has 


by grinding with some device for that pur 
pose, or that arbor had better be saved for 
some other use. 

standard 
reamers, andif madeof unannealed steel will 
prove but little, if any, inferior to those that 


Good arbors are as essential as 


are hardened throughout. 


| do not coincide. 
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slightly to preserve the centers from injury; | results thereof, and produced a design that 
for finish, harden | seemed to meet all the requirements of the 
case, and that was highly complimented by 
several experts who examined it. 


next rough off, leaving +}, 
the ends and finish the arbor. | 

I donot remember to have seen any aed 
forthe amount of taper per inch to allow in| 
finishing arbors, and should like the opinion | 
of others who may be interested. 

I enclose sketch of a very handy lathe cen- | 
ter, for use in facing the endsof stock. It| 
is used in the dead spindle, and its valuable | 
feature is an angular cut, or recess, in one} 
side, which permits the point of a side tool 
to pass in, so the end of a piece may be faced 
It 


will be found specially useful in facing the 


without drawing away the dead spindle. 


ends of heavy shafts. 
Figs. 3 and 4 show position of centers as 
the arbor revolves when drilling and reaming 


Fig. 6 lines same as Fig. 5, but when set 
for tapers, within certain limits, avoids wear 


on sharp corners. JOHN BARNARD. 


Getting Rid of Connecting Rods, 
Editor American Machinist : 

I notein your issue of Jan. 8 that Mr. W. 
B. Dunning would like to see the connecting 
rods of locomotives done away with, and 
slotted crossheads used in their place. If 
he really is sincere in his wish he can be 
gratified by coming to East Cambridge, in 
Massachusetts, where there is a full-sized 
model of an elevated railway with locomo- 
tive containing that and 
alleged improvements upon established prac- 


‘ 
« 


and cars, other 
tice, 

He can also during the same trip see a 
down draught locomotive, and if he has got 
any money he will have a good chance for 
making a permanent investment. 

Mr. Dunning very likely saw some boom- 
ing notice copied from Boston daily papers, 
the writers for which, in their stupendous 
ignorance of the simplest technicalities, are 
yet put forward as instructors for the people. 

1 % column from the 
Boston Herald, which, of course, is too long 
for you to occupy your space with, which 
illustrates my statement. 


‘ 
« 


I enclose herewith 


I will extract a few gems : 

‘“* * * Several visits were paid to steam 
experts * * they were willing to impart infor- 
mation * *,” 

‘* Another plant in this vicinity used largely 
for other than 
less than three pounds of coal per horse- 
This, with coal at $5.00 per ton, 
gives the cost of a single horse-power at 
* * 2? 


power purposes, Consumes 


power. 


three-fourths of a cent 

“* * * Thirty pounds of water evapo- 
rated from a temperature of 100°, allowing 
one-sixth for refuse in the coal by weight, 


cided that the 
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Result: 
After very careful, silent examination, and 
grave consideration, the superintendent de- 
machine was two hundred 
pounds too heavy (total weight two tons), and 
that the straight lines of the frame, which 
were designed to strictly coincide with the 
lines of strain, were ungraceful, and should 
be replaced with flowing curves, which he 
demonstrated with a grandiloquent sweep 
of his hand. He being the court of last 
resort, it had to be done. When I en- 
deavored to show that the change was at 
the expense of utility and pattern work, he 
dismissed the matter with the remark that I 
‘‘had perhaps lost sight of the fact that he 
was superintendent.” I was crushed. 

In another case, the design of a scheme of 
power transmission was submitted. The 
same profound silence prevailed as before, 
but after two or three days, he informed me 
that careful consideration of the matter had 
convinced him that the shafting was too 
heavy, and that he desired it changed to 
asmaller size. I intimated the desirability 
of more hangers in that case, but was told 
there were hangersenough. Result: A few 
days under strain of belts, etc., sprung the 
light shafting, so it now looks like a writh- 
ing serpent. And so on, et cetera. 

Now, what’s a fellow going to do? The 
job isa good one financially; the superin- 
tendent, outside of his great desire to have 
his finger in pies that he knows nothing 
about, is a good fellow. It won’t do for 
me to tell him what I think—that he is a me- 
chanical fool; neither do I care to have the 
works stand as a monument of my lack of 
skill in my profession. It’s a sort of ‘‘ devil 
and deep sea” problem, 

I cannot expect to educate the superin- 
tendent up to present mechanical standards; 
I can’t afford to quit, and I hate to submit 
to unintelligent supervision. I give it up. 

This is a true story. A VicTI™M. 

Pivot Bearings for Vertical Shafts. 
Editor American Machinist : 

If you will kindly permit, I should like to 
reply to Mr. William H. Harrison, who, in 
your issue of Jan. 15th, felt called upon for 
remarks concerning pivot bearings and the 
Schiele curve, but seemingly aimed chiefly 
at the bearing shown on page 5, Jan. 1st. I 
have no desire to pose as a champion of all 
the theories of the departed Schiele; but I 
believe that the bearing which he devised 
has been indorsed in both theory and _prac- 
tice of eminent engineers ; and am sure that 





and the test at 70 pounds pressure, is equal | 
to one horse-power * * *,” 
‘* There is among scientists no little discus- | 
sion as to what the world is to do for fuel | 
* * ed 
‘*scientist,” and am rather glad 
WituiAM H. Harrison. 


I am no 
of it. 
The Superintendent, 
Editor American Machinist : 
as Lam; if so, I tender my sympathies. 
I ama melancholy example of teo much 





It isnot unusual to find an arbor with 





the account of all the coal used each day, 
pig-iron melted, scrap melted, and castings 
left 
Then at the end of one week you can tell 


produced, and iron over from 
how much your castings are costing you, 
and you can see where your profit is coming 
from. 1 Was superintendent for 
company the did not take 
in the men, and I called him 
into the snag-room and asked him to weigh 
Taking 
the weight of the castings at three cents per 
pound, I found that it would not pay day’s 
I called the man into the office and 


once a 


where foreman 


much interest 


the men’s castings, and he did so. 


wages. 
presented him the figures, and in a good- 
natured mood asked him how we were to 
get the to make the He 
smiled, and said he did not think of that; 
the next day he made double the amount 


iron castings. 


without complaint. 
I think if superintendents would show 


men things in a good, gentle 


mood, 


we 


|centers like Fig. 2in one or both ends; the 


used for turning tapers, matters are made 
worse. As arbors are expected to adjust 
| themselves to the varying conditions in which 
lathe centers are often found, it has been a 
question with the writer, in case an arbor 
was used much for turning tapers, that it 
might be a good plan to ream the centers on 
the are of a circle, like Fig. 5. 

But, says one, unless your lathe centers 
were 
only be on lines. Very true, but who has not 
seen lathe centers that looked as though the 


wear had been on lines, and, in some instan- | 


ces, very deep ones. 

A carefully made arbor, with centers like 
Fig. 1, will not, from any fault in the arbor, 
run out when used for turning tapers. 


It is the custom of the writer, when mak- | 


ing arbors, to drill the centers first, face the 
ends, then ream the centers and face under 





made to correspond, the wear would | 


}superintendent. I am also—which seems 


| classify as ‘‘ mechanical cranks”’ 


Perhaps some of your readers are situated | 


no one (unless possibly Mr. Harrison) would 
the many 
reliable machine tool builders, merely be- 
cause they make use of the Schiele curve in 
thrust bearings of their machines. 

I can say, without any slurs or sneers, I 
am glad my sketch invited remarks, but will 
state frankly that I did not send it and its 
accompanying note with any supposition 
that they would be published, but to testify 
my appreciation of the editor’s kindness. 
However, I have no apology to make for 
the bearing, which, if in any error, is well 
upon the safe side as far as area relates to 





| less to the purpose—an educated and practi- | 
result is, the arbor never runs true, and if | 
cast. | 


cal mechanic, or, to use current phraseology, 
mechanical I am connected 

with an establishment, the superintendent of 
| which is a first-class financier and office man, 


a engineer, 


having had years of training in that di- 
rection. 

Besides, he isa good fellow—sometimes. 
When I was inaugurated in my position I 
was told that the entire mechanical outfit of 
\the concern (which isa large one) was put 
in my charge, and that I would be held 
Allright. I was also 
|informed by the superintendent that he did 


responsible therefor. 


not want to be bothered with details, but to 
| go ahead and do asI thought best. Very 
pleasant outlook. 

My first task was designing a machine for 
purpose. As this was closely 
allied to a branch of business to which I had 
devoted several years of careful study and 
| experiment, IT embodied in the machine the 


ia special 





pressure, and therefore friction. But in ex- 
| planation I may say that the actual weight 
| of the shaft and attachments waSnot known, 
j although estimated at about 3,000 pounds. 
|The shaft carries a number of gears and 
pulleys, has no other thrust bearing, and is 
the main vertical shaft in a grain elevator. 
The bearing was not designed with the idea 
‘of cheapness especially in view, but to give 
ample wearing surfaces for still greater load 


in case it should be found necessary, and 
to prevent frequent stoppages of the mill 
to cool off the old bearing or repair its 
spindle, which, by the way, was of the 
style first mentioned by Mr. Harrison, being 
14 inches in diameter, flat-ended hardened 
steel on a hardened steel plate, and gave 


wretched results. This will not be won- 
dered at, since its area of 2.7612 inches, 
carrying say 3,000 pounds, shows 1,086 


pounds per square inch. 
however, the 


Not quite as bad, 
mill-stone 


as he quotes as 
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weighing a ton, and borne bya spindle 14 
inches diameter, thus giving a load of 2,000 
pounds per square inch ; which, if the axiom 
universally credited to Fairbairn is correct, 
viz., ‘‘ The limit for pivot bearings is 240 
pounds per square inch,” would make the 
old-time mill spindle carry about eight (8) 
times more than it ought. The first law of 
friction of journals as stated by Cryer & 
Jordan’s Applied Mechanics is, ‘‘ It varices 
directly as the pressure between the sur- 
faces in contact,” but immediately following 
is the exception that ‘‘ This law does not hold 
where the pressures are very great.” 
it is plain that the mill-stone spindle men- 
tioned by Mr. Harrison has not a bearing of 
proper size, and though I do not understand 
that he recommends such, still I protest 
against the comparison (as he gives it) with 
the new bearing. 

The bearing 4 inches diameter, proposed 
by Mr. Harrison, would carry 3,000 pounds, 
according to Fairbairn’s limit, but witha 
margin of only 10 pounds per square inch 


under said limit, provided the velocity be | 


ignored. 

Haswell says, ‘‘ Friction on pivots is inde 
pendent of their velocity”; this I doubt, 
and find so good an authority as Unwin, in 
Elements of Machine Design, page 172, says, 
‘Generally the evidence is strong, that for 
lubricated surfaces the friction increases 
with the velocity of rubbing and the inten- 
sity of pressure.” As an illustration I might 
add that the old bearing in the elevator, 
which had always given trouble by heating, 


has given still more trouble ever since the | 


number of revolutions of shaft was increased 
by five per minute. 

We know that the friction of a pivot bear- 
ing which approximates a conical form is 
greater than on plane surfaces ; therefore it 
seemed well to design my bearing with an 
extra allowance of surface, not terming it 
an anti-friction bearing, but intending to 
have one whose form would be preserved 
throughout a long period of service, pro- 
vided, of course, that it was well oiled, and 
kept in line. This brings us to a part that 
was perhaps open to criticism—the oil holes 


bly not be open to anything else. The draw- 


Hence | 
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will necessitate the addition of new tools; 
then the advantage of a floor which is all 
foundation will be manifest, especially if 
some of the original plant would need to be 
moved—a contingency nearly certain. 

As to the suitableness of such a floor as 
foundation for ordinary machine tools I can 
say that some of the most modern and ad 
vanced establishments of the State of New 
York, and farther west, are now doing busi- 
ness in the engine and machinery line on such 
floors with fairly heavy tools. 

The question of warmth may well be con- 
sidered. 

In shops in rigorous climates, with floors 
open to the weather underneath, it is a com 
mon practice for machinists to spend valua 
ble time short 
planks to stand upon to warm their feet, or, 


heating pieces of iron or 
perhaps, put their machines on a slow feed 
None of that 
| class of floors are comfortable, especially in 


and go stand by the stove. 


| the morning. 
| Heating the upper air and having the floor 
cold gives workmen hot heads and cold feet, 
destroying the equilibrium of their tempera 
ture and temper. 

I might add for the benefit of your corre- 
spondent that if he proposes to steam-heat I 
think it would answer well to put steam 
pipes overhead—above the windows—where 
there is sure to beadown draught. This will 
warm the bench and flow out across the floor 
and rise. Connect the pipes so as to run live 
steam through until the shop is well warmed 
| and then fall back on the exhaust. 

For the shop mentioned I think eight one- 
inch pipes entirely round the sides and ends 
of the shop, fitted in manifolds at the ends, 
and properly inclined and drained, will be 
about right for heating. 

If convenient, a small drip-pipe from the 
end manifold might to the 
grindstone. Warm waterat the grindstone 
is appreciated by the machinist, and 
duces to good work. 


be conducted 
con- 
Cold fingers and close 
measurements seldom agree. 

BENJ. F. 


WILSON. 


Setting a Lathe to Turn Straight A 


—which may, after afew months’ run, possi- | Safety Valve Lever. 


| Editor American Machinist : 


ing did not show it, but there are three oil | 


grooves } inch wide, 4; inch deep cut in the 
step, extending from the top well down upon 
the inside ; these reduce slightly the apparent 
wearing surface, but will be of much value 
in lubrication. 

In conclusion, let me say that the bearing 
was not only designed, but actually con- 
structed, and notwithstanding Mr. Harrison's 
objections, it is expected by reason of its 
form and size to be an 
ment when the subjects of lubrication, non- 
heating, and the uninterruption of the mill 
are concerned. ‘Therefore it is hoped that, 
all things considered, ‘‘the results obtained 
will not be [so] very small.” 

ARTHUR M. LANE. 


economical invest- 


About Building the Shop. 
Editor American Machinist : 

While appreciating the criticisms which 
have been made by your correspondents on 
my plan of building a small machine shop, I 
still have an abiding notion that my plan 
would best suit the wants—and pocketbook 
—of the correspondent who made the orig- 
inal inquiry. 

It is much cheaper than anything else 
offered, and is now giving excellent satisfac- 
tion in actual practice—especially the floor. 
The claim that this floor would soon rot is 
based on the assumption that unsuitable ma- 
terial is to be used. Let the kind 
that will last well in or upon the ground be 
used and this apprehension will be compara- 





wood of 


tively groundless. 

[ think some species of oak or elm, of 
northern growth, would be found suitable 
for the mud sills, while I am certain that fat 
Southern pine will last well for the floor 
plank. 

It might be well to consider some of the 
advantages of this plan of floor. 

In starting a small machine shop, it is quite 
likely to happen that in a short time the 
growth and development of the new business 





Seeing remarks made from time to time in 
your paper with regard to setting the tail-stock 
inline aftersetting it overto turn taper, I feel 
] 


above 


like saying something about the matter. 
have a lathe which has a 
the screw on the side of the tail-stock, which 
is finished flush with the planed side of the 
top part of the tail-stock. This is the best 
and simplest device I have seen; it is much 
better than a mark, for 
the joint is perfectly smooth and level. 


small boss 


right 
It is 
also very convenient to measure from when 


when it is set 


setting over a given amount. 

I have seen machinists (7) running a lathe 
for years, and every time they set the tail 
stock over they moved both screws, which is 


generally unnecessary. If one screw is left 
undisturbed it is an easy matter to set it 


where it belongs again. 

I graduated the cross and vertical screws 
and I find it 
cross screw had 24 
forty gradua 
tions, which gave me hundredths. ‘The ver- 
tical I made 
eight graduations, so I had sixty-fourths. 


of my planer a short time a 
The 
inch, so I made 


FO, 


5 


very convenient. 


threads per 
screw is eight to the inch. 
I run my grindstone 200 revolutions— 
about 1,800 feet—per minute, and I think I 
shall it yet. 
from it, but I keep it true. 


| get good results 
It 


inch since 


run faster 
not run 


I got it 


has 
one-sixteenth of an 
true the first time. 

My business calls me around engine-rooms 


out 


more or less, and I seldom walk around these 
places with my eyes shut unless the dust is 
so thick I can’t hold them open, though they 
are not often quiteas bad as this, but they 
are bad enough on an average. 

Sometime ago I received a call to go out 
and babbitt an engine bearing. I started out, 
taking the 
After getting things inshape around the en 


necessary tools and materials. 
gine, and while waiting in front of the boiler 
for the babbitt to melt, my 
upwards in search of that frequently dan 
I found 


eyes wandered 


gerous article, the safety valve, it. 
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The lever was a long one, and the weight a 
big one, but the weight was at the very end 
of the lever. Then I 


asked the engineer 
what pressure she blew off at. ‘‘ Oh,” he 
says, *‘ she used to blow off at about 95 or 


98 pounds when I came here, but sometimes 
I don’t watch her very close, and she would 
run up and blow off before I expected it, so 
I just pulled the weight outa foot anda 
half further, and that keeps her quiet.” Yes, 
he keeps her quiet now, but some day, per 
haps, she will make more noise than he ever 
heard before or will ever hear again. 
CHARLES A, TRASK. 


That Pump Question, 
Editor American Machinist : 

Your answer to Question 47, in your Ques 
tions and Answers column, is highly inter- 
esting. Your formula and figures are quite 
correct, but the result reached is so extra- 
ordinary as to call for further study. The 
question is, ‘*‘ How fast will a given weight, 
say 20 tons, be lifted by a piston of a given 
diameter, say 12 inches, subjected to a given 
hydraulic pressure, say 300 pounds to the 
square inch, provided the accumulator and 
pumps are correctly proportioned to keep up 
the You correctly figure the 
acceleration produced on a mass of 20 tons 


pressure ? re 


by a force of 33,703.8 pounds (the net amount 
of the hydraulic pressure) acting constantly 
during one second to be 27.18 feet, and ob 
tain the during the first 
second to be one-half of this, or 13.56 feet. 
Very good as far as it goes; but how far will 


distance moved 


it goin the next, and succeeding seconds ? 
If your method of solving the question is 
correct, namely by the use of the accelera 
tion formula, we must continue to use it for 
the succeeding seconds, and according to the 
law of the 
by the amount of the acceleration in every 
second. 


acceleration velocity increases 
Thus, starting at zero, or rest, the 
velocity at the end of the first second is 27.13 
feet, at the end of the next 27.13 + 27.13, or 
54.26, and at the end of the tenth second 
27.138 & 10 = 271.3 feet per second, and at 
the end of a hundred seconds, or one minute 


and two thirds, it will be 27.13 «x 100 = 


2,713 feet per second, or faster than a shell | 


10-inch Think of the effect 
upon an ironclad of a 20-ton weight moving 


from a gun, 


' 


at that velocity ! 


But the querist assumes that the accumu- | 
lator and pumps are correctly proportioned | 


This raises the 


to keep up the pressure. 


question, How large are the pumps to be? 


If we assume that the velocity acquired at 
the end of the first 
fast enough, and that we will not care about 


second, or 27.13 feet, is 


having the 20-ton weight move faster than 
It 


is customary in steam pumps to have the 


that, we can use a moderate sized pump. 


piston move at a velocity not greater than 
100 feet per minute. The weight is supposed 
to be moved 27.13 feet per second, or 27,13 
16.28 


times faster than the piston of the pump. 


< 60 = 1,627.8 feet per minute, or 


The piston of the pump moving so many 
times slower than the piston of the hydrau 
lic cylinder, it must be just so many times 

4.04 times the 
484 inches diame- 


larger in area, or 4/16.28 
diameter, or 12 xX 4.04 = 
ter. 

The amount of horse-power required to do 


Quite a large pump. 


the work is also of interest. Neglecting 
friction and inefticiency of mechanism, the 
amount of work done in a second is the 


product of the weight into the distance it is 
raised, or 40,000 « 27.18 1,085,200 foot 
pounds. As 590 foot-pounds in a second is 


equal to a horse-power, the amount of power 


. : O85, 200 ~y 
required then is 1, rene 1,973.1 horse- 


o00 


power. Quite a large horse-power. 


A correct understanding of the answer to 


the question requires some knowledge of the 
theory of acceleration, acquired velocities, 
ete., which theory is rather difficult. There 
is a much shorter and easier way to answer 
it, 
sat sfactory to the querist. 
The 
ton is (as you figured it in your answer) 
to be lifted is 
40,0.0 pounds, consequently the pressure is 


pressure exerted by the hydraulic pis 


33,73.8 pounds. The weight 


however, which will probably be more | 


It is as follows: | 





7 


not great enough, and the weight ¢7// not be 
lifted at all, 

There seems to be considerable difference 
between one answer and the other, equal to 
the difference 13 
feet per second and absolute rest, but it is 
a mere tritling neglect in the first answer to 
consider the force of gravity acting upon 


between a velocity of 27. 


the 20-ton weight. The acceleration for 
mula and the whole answer would be all 


right if we had to consider only the ‘‘ mass” 
of the 20 tons, which, as you have said, is 
obtained by dividing the weight in pounds 
by 32.2; but we must consider the weight 


itself, which is 20 tons, and it cannot be 
lifted unless a force of at least 20 tons is 
applied to lift it. Moral: Don't monkey 


with ‘‘mass,” ‘‘acceleration” and such 


things, when it is only necessary to consider 








the dead weight. K. 
po 
A Broken Set-serew. 
A somewhat unusual occurrence was re 


cently brought to our notice. A pulley was 


—~ secured toa shaft by means 
of iron set-secrew. In 
time the pulley became 
loose, the screw was tight 
and things 
well for a while. 


an 


ened, worked 


The set- 





———> screw seemed to be amply 
SS large enough for the work 
<< it had to do, yet there 
———=- seemed to be a difficulty 
SS in holding the pulley per- 

manently in place, and 


finally it was impossible to 
prevent the 
wabbling. 


pulley from 
The 


was then taken out 


set-screw 
for ex 
amination, which showed 
that its end had been broken 
off, and had 
almost a perfect ball, and 
the end of the other part of the screw had a 


been worn to 





The illustration 
shows full size the appearance of the end 


spherical recess cut into it. 


and the broken off part of the screw, as near 


as we could copy it. 
ape 
The Profits of 


Mining. 


An editorial article in recent issue 


The Engineering and Mining Journal, 


a of 
upon 
the above subject, concludes with the fol 
|lowing paragraph : 

It is impossible to collect complete statis 
tics upon this subject, for the reason already 
| stated that very many of the largest dividend 
paying mines, such as the Anaconda, Sheri 
dan-Mendota, Henriett and Maid, Minnie and 
Blue Bird, are owned by individuals and 
close corporations, Which do not make public 
the amount of their dividends. Our statis- 
tics are a partial contribution upon the sub- 
ject, only, but are valuable as showing the 
profit with which mining operations are car- 
ried on. The actual return, based upon the 
total dividends ($11,475,428) paid by thirty- 
six companies, for the shares of which we 
have been able to obtain quotations, viz., on 
a market value of $89,200,500, was almost 
113 percent. In 1889 it was a trifle more 
| than 12 per cent. on $78,111,150, and in 1888 
lit was 12.5 per cent. on $90,045,531. The 
total dividends paid to date by the sixty-five 
companies quoted in our list amounts to the 
enormous sum of $116,950,302. 





See d 

President X. M. T. R. R. (haughtily)—Who 
is this James W. Bungstarter who wants a 
pass 7? 


Private Secretary 


Great capitalist of She 
Natural 


| boy gan— president of the Knocash 
Sand Bank—lessee of the 
President (hastily) 


Send him an annual, 





I thought he was some poor devil who 
couldn't pay his way.— West Shore. 
- + p> = 
One of the most promising of Russian 
products is petroleum. Although not 


‘worked” to anything like the extent to 
which oil-producing lands have been worked 
in this country, it yet seems that the fields 
there are well-nigh inexhaustible. 
ape 

It is said the cost of warships per ton is 
England, £30 5s. ; £46 
Russia, £87 5s. The price per indicated 
England, £30 4s. ; 
£56;and the United States, £67 2s 


as follows: 
9s. ; 


horse-power is : 


France, 


France, 
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Another System of Rapid Transit. 


Another underground of rapid 
transit for New York has been brought for- 


system 


ward since our editorial of last week was 
written, at the head of this one appearing | 
the name of Austin Corbin as the prime 


mover. His scheme is for a complete sys- 
tem of underground tunnels at a depth of 
100 or more feet the surface, at) 
which depth it is expected to tunnel in any | 
desired direction under the three cities of | 
New York, Brooklyn Jersey City, 
well as the waters which separate them, con- | 
necting the entire level, | 
and thus affording entrance to the city for the 
| railroads now terminating at Jersey City, and | 
least one of them 
which is controlled by 
an abundance 


beneath 


and 


As | 


system at the same 


connection between at 
| the Long Island road, 
Corbin. There is evidence of 
of capital behind this scheme, and with that 
and the well-known executive ability of Mr. 
Corbin enlisted in its behalf, it will probably 
be vigorously pushed if permission is secured 
But no sooner 


to do so. is the scheme pro- 


posed than it is made apparent that there is 
some considerable distrust of Mr. Corbin, for 
the reason that he has so many important 
faculty of 
developed to 


railroad interests, and has the 
‘looking out for number 
such an extent, that it is feared that control 
of the underground tunneling business hav- 
ing secured by him, the interests 
of New York in the matter of rapid transit 
will become a secondary matter® 

that the control 


been once 


It would seem, at any rate, 
of the company be 
with the important of 
rapid transit for the city should be in the 
hands of aman or men free from other in- 
terests liable to conflict with that one thing. 
that it would be well to 
consider the proposition to limit the life of 
the company owning the 
of years, at the end of which its property 
would pass into the hands of the people. 


which is to entrusted 


matter providing 


And it seems, too, 


system to aterm 


This plan has been proposed by some of the 
it 
| worked well in some foreign countries, and 
| while it original get 
| adequate returns, prevents the imposition of 
| 





most conservative papers of the city; has 


| 


enables investors to 


a heavy burden upon the people, which they 
l 


selves 


lave no peaceable means of relieving them- 
of. The present plan of 
rights of eminent domain to corporations in 


granting 
| 


}return for providing transportation facilities 


and | 
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| livered 





is one by which the large majority of the 


people of generations yet unborn are to be 
perpetually burdened for the benefit of the 
few yet unborn fortunate 
enough to acquire the legal power. 


who may be 
These 
are burdens which are apt to increase enor 
and it would be well to at least try 
to avoid imposing them. 
——_—_ gi p>e—_—__— 
Are They Leeches? 


| mously, 


The 


National Car and Locomotive 





Builder, 


| 
} 
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ment to furnish the gas at certain fixed and 
low figures. A bill has been introduced in 
the Ohio legislature making it unlawful for 


gO sent over 


go through. Freight 
the same route stands a pretty fair chance of 
if 


senger to 


going astray altogether; and it does not, 


but takes the regular course, it will be so city councils to alter the terms of such con 
long in going through that the method by | tracts. 

which so much time is consumed becomes | —_——_ +> 

one of the great mysteries of this life. | One of the things a railroad company is 


is land, and to satisfy 
this hunger, apparently, the New York Cen- 
tral road has quietly taken possession of con 
Yonkers, which 
citizens supposed to 
Recently, in attempting to convey the title 
to some of this land, a snag was discovered, 
with the result that D. of 
Yonkers, have entered suit against the road 


for possession. 


When we pay express charges. we pay for always hungry for 
the services of men who make it their busi- 
ness to see to it that a package is taken from 
the point of shipment, transferred from one 
during its voyage, and de- 
without unnecessary delay, 
think that such service is valuable, and in no 

It 

is a service which could not be so well per- 

for: the reason that no | 


siderable land about other 


road to another belong themselves. 


and we 


way resembles the operations of a leech, Saunders’ Sons, 


formed by the roads, 


road could control the movement of goods = came 


except upon its own line, and much loss of} The Pennsylvania Railroad Company has 


time, with added complication and risk of | its station at Jersey City well under way. 
miscarriage, would occur at each change, to} There will be connected with it a very com- 
say nothing of the evils of divided responsi- | plete system for controlling fires ; altogether, 
bility. We know of one road, at least, | this will be one of the finest railroad stations 
which receives from the express company | in the country. 


operating over one-half the 
gross receipts of express charges—to be ex 
act, forty-five per cent.—the express com- 
pany paying out of what is left all the ex- 
penses of conducting the business. 

We think that the 
earnest partisan of the railroad companies 
would characterize 


its line nearly 





ean 


PIONS and) 
ES SIUERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 


scarcely even most 
this as a blood-sucking 
operation. 

ee 


It seems to be a fact that the employes of 


the Scotch railways now on strike had to| ¢hat effect. If questions are enclosed with a business 
break a deliberately made contract between | communication, they should be written on a separate 
themselves and the company, in order to | 8. 
strike; and yet, notwithstanding this, the oe ; aap é 
sympathy of the public is with the men (58) 8. D. J., Charleston, 8. C., writes: 
: N as I ; ; — ?| Please inform me of a good work on indi- 
which is said to indicate that their griev-| ¢ators. .4.—‘‘Indicator Practice and Steam 
ances were such as to justify a strike, even | Engine Economy,” by F. F. Hemenway. 
if by striking a solemn contract was broken. (59) J. M. R., Philadelphia, Pa., writes : 
But the London Spectator seems to get at} Please advise me how to tin a sheet when 
the essential gist of the matter when it says _—- _A.—This is a — by a ys 
si te the demande of tha | 2nd requires experience and practice. It is 
that the public supports the de mands of the not worth your while to try it. 
men (for shorter hours), because it is of im- : gees : < 
(60) G. F. W., Perth Amboy, N. J., writes: 





mediate interest to the public that signalmen | 7 y ould like to know how manv tons press 
~~ « : by - 


and enginemen shall not be kept at work | ure there would be on a 22-inch piston at 
until their wits go wandering and_ their | 80 pounds per square inch; stroke, 12 inches; 
senses get dazed. Which shows the essen-| Piston rod, 4 inches; diameter, 6 feet long. 

I want to use it fora tlrect lift. .4.—The 


tially selfish nature of the ‘* moral support” 
of the public in this instance, and also what 


excellent policy it is for railway employes | 


jarea of a piston 22 inches diameter is 308.13 
square inches. The total pressure on the 
bottom of the piston will be 308.18 « 80 = 


to take pains to show the public the close | | 30,410.40 pounds, and at 2,000 pounds per 

| ton, the total load on the piston rod will be 
connection there is between reasonable hours | 45 305 tons. The piston rod is strong enough. 
of labor and decent conditions generally, | ee. ee ee 
and the safety and comfort of the traveling Please inform me through vour columns how 
public. Real genuine moral support is a/T ean learn the machinist trade, how to pro 
very good thing, and when enthusiastically ceed and what wages I will get while learn 


ing. A.—We can only advise you to seek a 


given in support of a cause thoroughly ap- ee * 

P aia : : f position as an apprentice, do your duty 
preciated and believed in, is wonderfully diligently, take notice of how things are 
| powerful; but the support which comes from | done, and endeavor to find out the reason for 
‘the enlistment of purely selfish interests | doing things certain ways, make good use 


| 
| 


| 
| 


in speaking recently of a suit brought against | 


an express company for damages for loss of 
a package, spoke of the express companies 


as ‘‘ those leeches.” Let us see about this. 


Leeches used to be and to some extent are 


still considered to have their uses in the treat 
of the sick ; but, 


ment of course, our worthy 


contemporary means to compare the express | 


companies with the sort of leeches that used 


to infest the streams, in which, as boys, we | 
used to ‘* go swimming,” and that bled us 
when we presumably did not need to be 


bled, and that, in short, made it a practice to 


absorb the vitality of others without giving 


anything in return, But do the express com 
panies We really think but 
that, contrary, they perform a most 
valuable service, and one which could 


different 


do this ” not, 


on the 
hot 
of an or 


well be done by any sort 


ganization. One thing is very sure, and 
that is, that the railroads either cannot or 
will not perform a like service, proof of 


which is found in the fact that they do not 
A package consigned to an express Company 
to-day can be long journey, during 
which it will traverse several different roads, 
and it will be pretty certain not only to 
but to 


senta 


reach its destination in good order, 


get there within a reasonable limit of time a 
time 


S 


compared with the required for a pas 





of all opportunities for learning, and devote 
your evenings to the study of subjects re 
lating to your business. The wages will de- 


may also be very powerful, and for all prac- 


tical purposes is often sufficient when the 


other kind cannot be had. pend greatly on your own faithfulness, 
Fo industry and ability. 

Periodically some one comes to the front (62) F. S. D.. ——, asks: Will you 
with a revival of the plan for burning oil <—? me se ie peactionny of driving 
; ; -. machine tools with sm: lectric ‘ 
under boilers, of Course at a very material hag 7 small eleewic ~motors 
; Rees : A driven from dynamo in engine-room, thus 

saving in fuel bills where coal is burned. doing away with shafting, belts, ete. ? A. 
| To start everything right, it is generally con- This is being done to some extent, though we 
‘sidered the proper thing to attempt to show | #re unable - Say Just i” Spar establish- 
. . » » ments are thus equipped. Most any manu- 

|that three-quarters of the useful effect of | ¢ . - : ’, 

; I seful effect of facturer of electric machinery will, we 
burning coal under or ina boiler is lost—a think, contract to furnish a plant for this 
proposition that is, of course, wrong on the purpose, and will inform you what the pro 
face of it. Then the price of oil is put ata bable efficiency will be. At the Edison Ma- 

chine Works, Schenectady, N. Y., electric 


remarkably low figure—a figure below what 


motors are extensively employed, but not, so 


any ordinary mortal has ever succeeded in’ far as we know, in the way you speak of, 
buying it for for any length of time. It has. ¢. an independent motor for each tool. 
been demonstrated, time and again that, Perhaps some of our readers can give in 
3 . formation regarding such use of motors. 

anywhere near the coal fields of the 

a> $ TOF . A gs 
country, coal was materially cheaper fuel , (%) Millwright, asks: 1. What 
4 Aerie ki . TY is best to use on leather belts to prevent 

an oil for steam-making purposes. ee Slipping 2 In my case, I 


am employed in a 
manufactory where there is a great deal of 
light dust that rises from shaking hay and 
excelsior machines, and this dust gets on the 


are conditions, undoubtedly, where as a fuel 
all things than 


conditions do not obtain, 


oil is cheaper, considered, 


coal, But these in 


set celia, Mea Cia tailiniasin E% Wintiin Wales belts and causes slipping, though — the 
’ mes ‘ : * belts seem large enough for the work, and 
ee _ are as tight as it seems advisable to run 

It is now reported that the alleged falling them. A.—We cannot say what is the best 
thing for this purpose, but the belt manu 


off in the pressure of natural gas in the Ohio |; ; : 
; facturers make various dressings composed 


of oils, which will be found useful. 2. Is 
there such a tool made an adjustable 
rabbet plane or circularrabbet plane Y What 
I want isa plane that can be used for dif 


and Indiana towns to which it is piped from 
a distance is attributable to the operations of 


as 


a natural gas trust, which, by restricting the 


supply, hopes to get Concessions from the ¢ ; bee 

: PP" i : ferent circles asa rabbet or fillister % A 
city councils in places where franchises have We do not know of such a plane being 
| been obtained in consideration of an agree- made 
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(64) L. D. H., Johnsbury, Vt., writes: I 
have an endless belt 6 feet 4 inches long, 
running over a pulley 10 inches diameter, 
and a pulley 34 inches diameter placed ona 
saw arbor. Which of the following methods 
will give the most power—a tightener put 
on top (slack side of belt), or a weight at- 
tached to the countershaft so as to tighten 
the belt? A.—There will not be any ap- 
preciable difference in the gain of power 
between the two methods. The simplicity 
of an adjustable countershaft recommends 
its use, if it can be conveniently applied, 
and if the tension is tight enough to prevent 
slipping, it will not take up as much of the 
power as a tightener will do. If this method 
should cause complication in other parts of 
the machine, then use a tightener, and place 
it as near to the small pulley as possible. 


(65) Pequod, —-—, asks: How fast will 
an eight horse-power outfit, working at ordi- 
nary steam pressure and speed, drive a flat- 
bottom boat or scow with side wheels? The 
dimensions of the boat are: length, 61 feet ; 
breadth in center, 20 feet; breadth at ends, 
12 feet; depth, 4 feet at center, and 18 
inches at ends; draught at center, 32 inches. 
A.—The speed will depend on the condition 
and form of the wetted surfaces, of which 
we know comparatively nothing. We there- 
fore can give only a very rough estimate. 
With an eight horse-power engine you may 
obtain a speed of 4 miles per hour. 2. How 
large an engine will it require to drive the 
same boat 3 miles per hour, all the conditions 
remaining the same as before? A.—About 
34 horse-power. 3. How many revolutions 
should the side wheels, 8 feet diameter, 
make to drive the boat 3 miles per hour? A. 
—About 15 revolutions per minute. 


(66) J. 8. K., Oil City, Pa., writes us: 
Referring to your answer to Question 47, in 
your issue of January 22, current volume, I 
cannot understand how you can make out 
that a force of 33,703.8 pounds will raise a 
weight of 40,000 pounds not only 13.56 feet 
in one second, but that it will lift it at all. 
Iam no mathematician, and do not wish to 
criticise the manipulation of figures, but 
taking the two ends of the problem, ‘‘ cause 
and effect,” there seems to be a discrepancy 
on which your readers need light. I assure 
you that an explanation will be thankfully 
received. A.—In making the computation 
we somehow got it into our head that the 
weight of 20 tons was to be moved in a 
horizontal direction, and under this condi- 
tion the answer is correct, the air resistance 
being left out of consideration. But un- 
fortunately we were wrong in assuming that 
the weight has to be moved horizontally; it 
has to be lifted, and consequently the force 
on the piston has to work against the force 
of gravity, which is 40,000 pounds, and 
since there is only a pressure of 33,703.8 
pounds to overcome the force of gravity, it 
follows that this pressure cannot move the 
given weight. We thank our correspondent 
for drawing our attention to the error. 


(67) A. R., Cleveland, Ohio, writes: 
Kindly inform me if there isa way of nickel- 
plating cast-iron in an easy manner at home? 
A.—You will need a special outfit for the 
purpose, which we do not believe to be suit- 
able for home use. We understand that the 
cast-iron is usually coated with copper before 
being nickel-plated. One of the receipts 
for nickel-plating is as follows: Into the 
plating vessel—which may be of porcelain, 
but preferably of copper—is placed a con- 
centrated solution of chloride of zinc, which 
is then diluted with from 1 to 2. volumes of 
water and heated to boiling. If any precipi- 
tate separates, it is to be re-dissolved by 
adding a few drops of hydrochloric acid. As 
much powdered zine as can be taken on the 
point of a knife is thrown in, by which the 
vessel becomes covered internally with a 
coating of zinc. The nickel salt—for which 
purpose either the chloride or sulphate may 
be used—is then added until the liquid is 
distinctly green; and the articles to be 
plated, previously thoroughly cleaned, are | 
introduced, together with some zinc frag- | 
ments. The boiling continued for 15 
minutes, when the coating of nickel is com- 
pleted, and the process finished. The arti- 
cles must be well washed with water and | 
cleaned with chalk. If a thicker coating is | 
desired, the operation may be repeated. From | 
the foregoing it will be noticed that consider- 
able experience will be required, and with 
out the experience we should advise not to 
try the process at home. 


(68) X. Y., Louisville, Ky., asks: What 
would you consider to be the proper height, 
area and thickness of walls of a_ brick 
chimney, using natural draught, and burn- 
ing soft coal for six boilers, having a calorim- 
eter of 3,922 square inches? .A.—The safest 
plan, in determining the size of a chimney, 
is to take amount of coal burnt per hour 
as a basis; proportioning a chimney by the 
aggregate cross-sectional area of the tubes 
may lead to disappointment. 2. Is there a} 
difference made in area of a brick chimney, | 
and the area of a wrought-iron chimney? 
A.—For the same amount of coal burnt, | 





is 


there is generally no difference made in the 
areas 


cross-sectional of these chimneys, | 


| A 
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3. In answer to Question 487, an upright 
boiler with 140 tubes 3 inches diameter and 20 
feet long is rated at 175 H. P. You say the 
builders allowed t2 square feet of heating 
surface per horse-power; but, if you allow 
for the proper steam space, you cannot get 


12 square feet of heating surface per horse- 
power. A.—The general practice is to take 


the whole surface of the tubes in upright 
boilers as heating surface. 4. What would 
you consider to be the proper steam space 
In an upright boiler? A.—The depth of 
water above the crown sheet should not 
be less than 10 inches; 12 inches is to be 
preferred in many boilers of this class. The 
average height of water will be about 24 or 
3 inches more than this, and the remaining 
space will be the steam room. 


(69) E. F. B., Buffalo, N. Y., writes: 
Please explain in your columns how to con- 
struct a regular polygon of five sides, one 
side being given. I want to use a straight- 
edge, and dividers only. A.—Fig. 1. Let it 
be required to construct on the given line 
A Baregular polygon of five sides. First 
Method.—From the end A of the given line 


A Basa center, and witha radius equal to} 


the given line A B, describe a semi-circle 
B 2 C, and divide it into as many equal parts 
as the polygon is to have sides, namely, five. 
Mark these points of division 1, 2, 3,4. In 
marking these points, always commence 
from that part of the diameter, ( B, which 
does not represent the givén side of the 
polygon. Through the point A, and through 


the point of division marked 2, draw a 
straight line A 2; this line will be another 


side of the required polygon. But since all 
regular polygons can be inscribed in a circle, 
and since A Band A 2 are sides of the poly- 
gon, it follows that we have three points, 
namely, A, B and 2of the circumscribed 





C es B 
Fig. ? 
circle. To find the center of this circle bi- 


sect the sides A B and A 2 by perpendicu- 
lars; the point in which these perpendiculars 
intersect each other will be the required cen- 
ter. From this center describe a circle 
whose circumference will pass through the 
points A, B and 2. From the point 2 lay 


~s 


off in succession three chords, each equal to | 


the given line A /,; the last chord will meet 
the line A Bat B; 
sides of the required polygon. 
Method.—Fig. 2. Describe the 
C2 B, divide it into five equal parts, mark 
the points of division, and draw the line A 2; 
so far this construction is precisely the same 
as that in the first method. Now, through 
the points A and 3 draw the line A £; also 
through the points A and 4 draw the line 
FF. From the point 2 asa center, and 
with a radius equal to the given line A B, 
describe a short arc, cutting the line A # in 
the point #, join the points Hand 2 by a 
straight line; # 2 
polygon. 


Second 


From the point / as a center, and 


| with a radius equal to AB, describe a short 


arc, cutting A #’in the point #’; join # and 
F; also join F’and B by straight lines, and 


| the required polygon will be completed. 


(70) E. L. M., Cambridgeport, Mass., 
writes: Please give me, or refer me to a 
good plain formula for the strength of 
wrought-iron pipes used as columns. A.— 
The following are Gordon’s rules for the 
breaking weight in pounds of iron pillars 
with flat ends, being secured so that they 
cannot move laterally, and evenly distrib- 
uted over the end surfaces, the thickness 
of the metal in hollow columns not to ex 

ceed } to 4 of the external diameter. 
HOLLOW CYLINDRICAL PILLARS, 

For cast-iron, 
80,000 
I? 
800 D? 


A 
P 


in which 


A = the sectional area of the metal in 
square inches, 
/ = the length of the pillar in inches, 





these chords will be the | 


semi-circle | 


will be another side of the | 
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D = the outer diameter in inches, 
P =the breaking load in pounds, and 
80,000 = the crushing strength of cast-iron, 


safe. 
For wrought-iron, 
36,000 A 
72 
3,000 D2 
SQUARE HOLLOW PILLARS, 
For cast-iron, 


P= 


80,000 
72 
, 


533 5? 


A 
P= 


| For wrought-iron, 
36,000 A 
72 
6,000 22 
SOLID PILLARS, 


i 


For cast-iron, 

80,000 A 
I, 

266 b* 

| For wrought-iron, 





P — 


36,000 
P= /? 
3,000 }? 
|in which 4 = side in inches. The above 


\ formulas have been taken from the Treatise 
on the Theory of the Construction of 
Bridges and Roofs, by Professor De Volson 
Wood. It will be noticed that the fore- 
going formulas give the breaking loads in 
|pounds. The safe load should not exceed 
}¢ to 1 of the breaking load; some authori- 
ties say that for cast-iron the safe load 
should not exceed yy of the breaking load. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 


line. Copy should be sent to reach us not tater than 
Saturday morning for the ensuing week's issue. 


= 





Grant’s (1891) gear catalogue ready. See ady. p. 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla 

*Bradley’s Power Hammers, the best in the 
world.’ 20 sizes. Bradley & Co., Syracuse, N. Y. 

“The Bulldozer,’ a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, III 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe St., Chicago, Il. 

“How to Keep Boilers Clean.’ A 96-page book, 
mailed free by Jas. E. Hotchkiss, 120 Liberty st., N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortland St., N.Y. 

Universal and plain Milling Machines. Pedrick & 

Ayer, Philadelphia, Pa. 
| Portable Cylinder Boring Machines. 
| Ayer, Philadelphia, Pa. 

Light Special Machinery and Tools to order. 
Meriden Machine Tool Co., Meriden, Conn. 

Get particulars of our new Wall, Suspended and 
| Radial Drills. CC. H. Baush & Sons, Holyoke, Mass. 

I. 8. L. drawing stands. The original. For par 
ticulars and prices, address W.S. Rogers, Troy, N.Y. 

Castings for small and medium-sized vertical en 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Dec. 18, p. 18. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son St., Chicago, Hl. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully ilust’d 
goods are ordered. Frasse & Co., 92 Park Row, N. Y. 

Audubon Machine Works, New Haven, Ct. Elec 
trical work, superior facilities, builders of ma 
chinery, heavy and light. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum 
air pumps, acid blowers, filter press pumps, etc. 





Pedrick & 


The 


Split Pulleys at low prices, and of same strength 
wan appearance as Whole Pulleys. Yocum & Son’s 


Shafting Works, Drinker st., Philadelphia, Pa. 

S. W. Card & Co., Mansfield, Mass., make every 
thing in the line of Taps and Dies. 5S. : 
S. Canal St., Chicago, Western Agent. 


For best Return Steam Traps, Pressure Regula 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13thst., N. Y. Send for des’n 


Billings & Spencer Co.’s Packer & Boiler Ratchet, 
& all kinds of Forged Wrenches. : 
Canal St., Chicago, Western representative. 


Second-hand machinery for any purpose bought 
and sold on fair terms. Address, with particulars, 
J. H. Blake, 12 Cortlandt street, New York. 


The IX L Drawing Table, Patented, in use every 
where. Beware of bogus copies. Jones & Mack, 
Cincinnati, O. 

Complete sets of detail drawings for milling ma 
chines, radial drills, upright drills, lathes, ete.; all 
new designs. Jones & Mack, Cincinnati, O. 
| For the latest improved Eccentric Hook, Con 

| necting Rods and Stub Ends, address T. C. Dill 
Machine Company, Philadelphia, Pa. 


25° ‘Only Drill Press built on 

32"" 5 *Ko-rekt’ principles, 

37 even if they come from Jersey.” 
ae Gould & Eberhardt, New Ark, N. J 


which isa low value, and hence | 


Patent Attorney R. G. DuBois, 715 11th street, 
Washington, D. C., procures Ist-class patents for 
inventors. Send for pamphlet. Guaranteed by 
Rand, McNally & Co., of Chicago. 


Patent Soliciting of High Class 
D. Walter Brown, Counsel in Patent Cases. 
31 Nassau street, New York. 
Send for Brief History of Patent Legislation. 


Hawkins’ Calculations, for engineers, firemen 
and machinists. Send 25 cents for Part I, and sub- 
scription blank for whole issue, 10 parts (bound vol. 
$2.50). Theo. Audel & Co., 91 Liberty St., office 3. 


Every draftsman needs one. The Engineer's Sketch 
Book of mechanical movements,appliances, devices, 
contrivances,etc.,by T.W.Barber. 1,936 illustrations, 
&vo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt St., New York. 


De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 


‘Binders’ for the American Machinist. Two 
styles, the **Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. Ameriean Ma- 
chinist Publishing Co., 96 Fulton St., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 


practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 


East 10th St.. New York. 
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Unarkam Brothers, of Eufaula, Ala., will erect an 
ice factory. 

Another ice factory will, it is stated, be erected at 
Athens, Ga. 

A hardware factory, is to be established at 
dleville, Mich. 


Mid- 


The erection of a cotton factory is talked of at 
Talladega, Ala 

The Wilmington (N. C.) cotton-mills will put in ad- 
ditional machinery. 

The erection of a cotton tie factory at Selma, 
Ala., is being agitated. 

W.H. Wright is erecting a new iron and brass 
foundry at Easton, Md. 

The Galveston (Tex.) Wharf Company will erect a 
$75,000 creosoting plant. 

G. B. Gray, of Oakland, Cal., will establish a nail 
factory at Seattle, Wash. 

Little Rock, Ark., will put additional machinery 
in its electric light plant. 

Rk. F. Divver is reported as enlarging his machine 
works at Anderson, S. C. 

The Knoxville (Tenn.) Car Wheel Co, is reported as 
erecting a machine shop. 





Free when $10 worth | 


apparatus, | 
| 


A. Smith, 23 | 


S. A. Smith, 23 S. | 


The construction of a 
nooga, Tenn., is talked of. 


new furnace at Chatta- 

Johnson & Co, are reported as building new iron 
works at Manchester, Va. 

Blaine Brothers are enlarging their car shops at 
Green Cove Springs, Florida. 

It is probable that an iron foundry will be estab 
lished at Weatherford, Texas. 

It is stated that a Canada steel manufacturer will 
remove his plant to Atlanta, Ga. 

C.L’ Engle, of Jacksonville, Fla 
erect an ice factory in Atlanta, Ga. 


, Will, it is stated, 


James E. Worswick contemplates the erection of 
| a cotton-mill at Montgomery, Ala. 
There is some probability that a 
be estabiished at Clarksville, Tenn. 
Johnson & (o,, Manchester, Va., are reported to 
be building a new iron works plant. 


steel plant will 





The Duluth (Minn.) steel works are to be immedi 
ately enlarged, at acost of $300,000 

The Viaduct Construction Company will estab 
lish bridge works at Max Meadows, Va. 
| The Bealle Coupler Company, of Birmingham, 
Ala., will enlarge their car coupler factory. 

The contract has been signed for the establish- 
ment of an iron foundry at Waynesboro, Va. 

\ $300,000 stock company is reported as incorpo 
rated, to establish iron works at Jasper, Tenn. 

Northern parties are reported as to remove a 
large nut and bolt factory to Fort Payne, Ala. 

Edward Rasch & Brother contemplate increasing 
the capacity of their iron railing works, at Florence, 
Ala. 

Michell Brothers, of Salem, Ohio, have made a 
proposition to establish a plow factory in Waco, 
Tex. 
| Theconstruction of an iron furnace is taiked of 
at Ball Ground, Ga. P. 
tion 


H. Lyon can give informa- 


The Michigan Railway Supply Company have com 
menced the erection of a large factory at Detroit, 
Mich. 

The Dayton Steel Chain Company, of Dayton, O., 
has been incorporated, with stock of 
$15,000. 


a capital 


The Chattanooga (Tenn.) Car and Foundry Com 
pany is rebuilding its foundry, which was lately 
burned 








The Florence (Ala.) Ice Company will, in the near | 


future, put a 10-ton ice machine in its factory at 
Florence, 

The Jenifer Iron Company will, it is stated, make 
extensive improvements to its iron furnace, at Jeni- 
fer, Ala. 

The erection of a cotton factory is talked of at 
Paris, Tex. Secretary Board of Trade can give in- 
formation 

The Ingersoll Mining Machine Company, of Cleve- 
land, will remove their plant to Rockford, Ill., at an 
early date. 

Mr. Cavenaugh, of Pittsburgh, Pa., is investigat- 
ing with a view of establishing iron works in Fort 
Worth, Tex. 

A $100,000 cotton factory is reported as to be 
erected at Cheraw, 8. C. H.L. Souchlin can give 
information. 

A stock company, with a capital of $25,000, are 
building a brass foundry and machine shop at Mid- 
dleville, Mich. 

The Bohlen-Huse Ice Company is reported as to 
establish a new ice factory in South Memphis,Tenn., 
at a cost of $85,000. 

J. F. Johnson, in company with Eastern capital- 
ists. is thinking of establishing a 75-ton rolling-mill 
at Birmingham, Ala. 

The Bates Machine Company, of Joliet, Ill., are 
building a large pattern shop on the grounds occu- 
pied by their works 

W.H. Phillips, of Taunton, Mass., will, it isstated, 
probably remove his foundry and machine shops to 
Middlesborough, Ky. 

The stock of the Jefferson (Tex.) Woolen-mills 
has been increased to $50,000, and the business will 
be enlarged at once. 

It is stated that an English syndicate will locate a 
$3,000,000 steel plant in Virginia, within a 200-mile 
radius of Lynchburg. 

Pittsburgh (Pa.) capitalists are investigating with 
a view to establishing an iron foundry and novelty 
works in East Texas. 

The Decatur (Ala.) Ice Company, recently re- 
ported as to issue $10,000 of bonds, will, it is stated, 
erect a new ice factory. 

The Crefeld Mills, at Westerly, R. I., are going to 
put in new boilers and extend the miil in the spring, 
and also add more machinery. 

Work on the new factory of the South Wareham 
(Mass.) Nail Works is being pushed rapidly forward. 
New machines are to be put it, 

The Severage & Reynolds Pump and Lumber 
Company will, it is stated, increase the capacity of 
its pump works, at Florence, Ala. 

The Whittier Elevator Company, New York, issue 
a fine catalogue descriptive of elevators made at 
the works. It is worth preserving. 

It is stated that a $100,000 cotton factory, pipe 
works, rolling-mill and other manufacturing indus- 
tries will be established at Renfro, Ala. 

lhe Houston & Texas Central Railroad Company 
will, it is reported, locate machine shops and round- 
house at Ennis, Texas, to cost $500,000. 

Briggs & Schwahn Manufacturing Co. has been 
formed at Eau Claire, Wis., $50,000, to manufacture 
all kinds of inventions and machinery. 

Articles of incorporation of the Iowa Iron and 
Brass Works have been filed at Des Moines, Iowa, 
The capital stock authorized is $15,000. 

The Midland Foundry Company has been incor- 
porated, at Chicago, with a capital stock of $20,000, 
to do a general foundry and machine business, 

Negotiations are pending for the removal to Mor- 
ristown, Tenn., of a cotton and woolen-mill. The 
Montvue Land Company can give information. 

Rk. A. Smith, C. Kinkel, L. T. Smith and others 
have organized, it is reported, a $10,000 stock com- 
pany, to erect an ice factory at Shelbyville, Ky. 

It is rumored that the Old Colony Railroad Com- 
pany has purchased the old Chilson foundry at 
Mansfield, Mass., and will use it for a repair shop. 

A company has been organized at Lincoln, IIL, 
with $150,000 capital, to manufacture the drill re- 
cently made at Havana. F.C. Orton is interested. 

The plant now being erected by the Bluffton Car 
Wheel Works, at Bluffton, Ala., will have a capacity 
of 200 wheels per day, and will employ about 50 
men. 

The Alliance 
towards a cotton-seed 


have taken the initiatory steps 
oil-mill at Denton, Tex., and 
the committee are at work with fine prospects of 


success, 
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The Crucible Iron and Steel Works, at East St. 
Louis, Ill., will nearly double their capacity by the 
erection of a new foundry 100x64 feet. The improve- 
ments will cost $100,000. 

A stock company, to be known as the Columbia 
Heights Manufacturing Company, is now being or- 
ganized, for the purpose of erecting a $500,000 cot- 
ton-mill at Columbia, S. C. 

The Oak Cliff (Tex.) Ice and Refrigerating Com- 
pany, previously mentioned, has reorganized, with a 
view of increasing its capital stock and putting new 
machinery in its ice factory. 

The Energy Manufacturing Company, Philadel- 
phia, Pa., has issued a new revised price list of 
hoisting machinery, center grinding machines, spe- 
cial tools for mechanics, etc. 

The Garlock Packing Company, of Palmyra, N, Y.. 
has just established a fourth factory at Omaha, Neb., 
in which will be manufactured ail the goods for the 
| territory west of Mississippi River. 

The next legislature of Alabama will be asked to 
incorporate the Southern Steel Company, of Bir- 
mingham, Ala., with W. A. Walker, T. T. 
and G. L. Morris as incorporators. 

It is stated that a $35,000 stock company will be 
organized at Charleston, 8. C., to erect a rolling-mill 


acid chambers for phosphate miils. 


furnish employment to 500 persons. 

There is water-works agitation in Jersey City, N. 
J.: Waltham, Mass.; Allegheny, Pa.; 
Ohio; LaCrosse, Wis.; Seattle, Wash.; 
Minn.; Columbus, Ga.; Auburn, Me. 


Stephen, 


The Safety Barb Wire Company, of Toronto, Can., 
are desirous of starting a plant in Denver, Col., to 
cost $250,000. The manager is Mr. E. A. Beers, who 
is in correspondence with Denver parties. 

Sheldon & Holly, of Hancock, Mich., have de- 
cided to build a foundry at Ishpeming, and have al 
ready selected the site. 
at once and ready for business next spring. 

A new foundry is to be opened up at Belleville, 
Ill., by Messrs. Edward and George Rogers. The 
firm will do a general foundry business, but will 
make the manufacture of stoves a specialty. 


method of breaking stones with a sledge, and the 
modern method by the use of the patent breaker. 


It is said that the Pacific Mills, at Lawrence, 
Mass., are about to arrange their machinery so as 
to find a place wherein to place $50,000 worth of | 
worsted machinery for the manufacture of worsted 


yarns. 


The Clawson Slot Machine Company have filed 
articles of incorporation in New Jersey. 
ital stock is $75,000, and the incorporators are Clem- 


Fulper. 

It is reported that another big machinery concern | 
of Manchester, Eng., is looking for a location in | 
Fall River, Mass. It is that controlled by Messrs. 
Greenwood, manufacturer of fine cards and other 
machinery. 


It is reported that Rockford, Ill, is figuring for 
the removal to that city of the Standard Foundry | 
and Manufacturing Company, of Cleveland, which 
gives employment to 250 men, and daily melts 20,000 | 
pounds of iron. 


The City Street Railroad Company and the Chat- 
tanooga (Tenn.) Electric Railway Company have 
consolidated, under the name of the Chattanooga | 
Electric Railway, and will erect an electric-light 
and power plant. 


The Pittsburgh (Pa.) Portable Forge Company has 
begun the erection of its new plant at Smallman. 
The company’s specialties, besides portable forges, 
are steel barrows, railings, gratings, etc. The plant | 
will be 52x79 feet. 


On 


Endeavors are being made for the organization of 
a $100,000 stock company. at Montgomery, Ala., to | 
be known as the Manufacturers’ Aid and Improve- | 
ment Company. Secretary Chamber of Commerce | 
can give information. 


Thomas H. Dallett & Co., manufacturers of port- 
able and boiler shell drilling machines, electric mo- 
tors and generators, have removed from Thirteenth | 
and Buttonwood streets to York street and Sedgley 
avenue, Philadelphia, Pa. 





It issaid that a company has been organized, with 
a capital stock of $5,000,000. of which $500,000 is 
paid in, to erect a large iron and steel plant at Den- 
ver, C 1. 

The Lake Iron Works, organized in the early part 
of December at Marquette, Mich., have rehabili- 
tated the plant left by the Iron Bay Company, and 
restarted it. 

J. E. Smith & Co.’s spool and bobbin plant at 
Black Falls, Vt., have completed their new shop 
and employ sixty men. They will putin new ma- 
chinery soon. 


The Woonsocket Shuttle Company, Woonsocket, 
R. I.. is about to add some new machinery to it, 
works, which will increase its present capacity to 
quite an extent, 


The construction of an entirely new pumping 
plant, of 10,000,000 gallons capacity, for the Sacra 
mento (Cal.) water supply system has been recom- 
mended by A. L. Bell. 


It is stated that English capitalists have pur- | 
| chased from C. B. Litt.e and R. K. Bruce several | 
| thousand acres of mineral land in Georgia, North | 
| Carolina and Tennessee, and will build rolling-mills, | 


iron works and steel plant. 
| 
The Virginia Iron and Railway Company has pur- 
| chased, it is stated, the Victoria iron furnace near 
| Goshen, Va., for $250,000 and will operate same. 
| This company has recently been incorporated, with 
| a capital stock of $1,000,000. 


| 
The Watt Mining Car Wheel Company, of Barnes- 
ville, Ohio, will, the coming spring, erect a new 
plant for their foundry and machine works. The 
| buildings will be of iron, and will materially increase 
| the capacity of the company. 
The Western Rolling Stock Company, of Chicago, 
has been incorporated,with a capital stock of $100, 
000, by George E. Farley, Grant S. Wheeler and 
William E. W.Johnson. It will manufacture cars, 
| engines and other rolling stock. 


The cap- | 
| S. Bennett and Leroy W. Baldwin. 
ent C. Clawson, Henry F. Clawson and Edward B. | 
| 
| 


Hillman | 
| Pa., by the Philadelphia & Reading, to take the 
| place of the 


for the purpose of rolling pig lead and preparing | 
| begun. 

It is probable that in the near future the Chicago 
Tire and Spring Company, of Melrose, Ill., which | 


employs less than 100 men, will be so enlarged as to | 
| Berlin, Conn., from their own designs. 


Cincinnati, | 
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The Ryan-McDonald Manufacturing Company, of 
Waterloo, N. Y., are toremove their machine works 
to Curtis Bay, Md., where a company with $100,000 
capital stock will be incorporated, and where a 
building 350x70 feet will be erected. 


The Chesapeake & Ohio Railroad 
making extensive improvements of its machine 
shops and roundhouse at Clifton Forge, Va. 
new improvements, together with the new machin- 
ery to be added, will cost about $100,000. 


proposes 


These 


The Gennett Air-brake Company has been incor- 
porated, with headquarters at Chicago, Ill., to man- 
ufacture air brakes. The authorized capital stock is 
$800,000, and the incorporators are David Wallach, 
Phillip Opper, Isaac Neuberger and Moses L. Roth- 
child. 

The Old Dominion Iron and Nail Works Company, 
at Richmond, Va., will shortly put ina new 
plant for heating nail plates. They will add another 
water wheel to increase the power for driving 
trains of rolls, and will install an electric light 
plant. 


gas 


New repair shops are being erected at Nicetown, 


old shops at Third and Berks streets, 
in Philadelphia. The new building will be 307x176 
feet, with an extension 25x36 feet: construction has 


The new smelter building of The N. J. Zine & 
Iron Company, at Newark, N. J., now being | 
built by The Berlin Iron Bridge Company, of East 
The build- 
wide by 216 feet long, and entirely | 


is 


ing is 52 feet 


fire-proof. 


Mr. Edward T. Steel, one of the largest importers | 


| of Philadelphia, will enter the manufacturing busi- 


ness, and will immediately build a large worsted 


| mill in Bristol, Pa., employing 400 or 500 operatives, | 


and supply his customers with American instead of | 
foreign goods. 


Prominent capitalists of Milwaukee and the East | 


| are reported to have purchased a large tract of land | 


The building will be begun | 


near Milwaukee, Wis., upon which it is proposed to 


| erect large car works, to give employment to 1,000 


|; men. 


Totten & Hogg have issued a new catalogue of | 
Foster’s stone and ore breaker, illustrating the old | 


Works are said to be interested. 


We have received a circular letter from Leland, 
Falconer & Norton machinery and tools, | 
Detroit, Mich. Leland & Norton were | 
formerly with the Brown & Sharpe Mfg. Co., of | 
Providence, R. I. The circular letter referred to 


| 
The proprietors of the Milwaukee Car Wheel | 


Co., 
Messrs. 


| shows that the new firm is well under way, and | 


| Capital, $1,500,000; and trustees: Orick H. Green- 


| taken, to erect a ten-ton ice plant. 


wide. 
| plans for the building are completed, and the work 


| the new year with bright prospects, and to start the 


doing a fine class of work. 


The National Automatic Machine Company, of 
Castleton, Richmond County, N. Y., has been incor- 
porated, to manufacture, sell, rent and operate au- 
tomatic coin-controlled or coin-operated machines. 


leaf, B. Hollbrook, Henry H. Bowman, 
Thomas 8. Bassford, Frederick J. Lancaster, Billop 


George 


A Dublin (Tex.) paper says: Our city starts out in 





ball rolling in manufacturing enterprises a $20,000 
stock company has been formed, and the stock all 
The stoekhold- 
ers are now figuring with various parties, among | 
whom are W. J. Williams, of Dallas, and Jacob | 
Schuehle, of San Antonio, who are both on the 
ground. 


It is said that stockholders in the Pennsylvania 
Railroad Company will build extensive car works 
at Milwaukee, Wis. <A large tract of land has been 
secured and a company organized, with a capital | 


| stock of $800,000, of which between $500,000 and | 


$600,000 has been subscribed. They will be the 


Work will be commenced as soon as the weather | 


| will permit in the spring. 


The Standard Iron Works, of Superior, Wis., are 
making extensive preparation for the enlargement 
of the foundry and capacity of their shops at Tower | 
Bay slip. The addition to the foundry, work on 
which has already begun, will be 75x50 feet, of 
brick and stone, with an iron roof, and strictly fire- | 
proof. A new cupola and a brick chimney 60 feet 
in height will be built, and considerable new and 
improved machinery added. 


The Great Western Iron and Steel Works, suc- 

to the Moss Bay Hematite Iron and Steel 

Company, are building a foundry, machine shops, | 
ete., at Kirkland, Wash. The company proposes to 

expend $1,000,000 the first year in the development 

of the enterprise, and will erect a large furnace, 

and later on a rolling-mill. Material is already on 

the ground for the building of large portions of the 

plant, and machinery and other equipment have 

been purchased and await shipment. 


cessors 


The Arcade Manufacturing Company will remove 
from Freeport, Ill, to Madison, Il., where they will 
occupy two and one-half acresof ground. On this 
they will erect a workshop, 150 long by 50 feet wide, 
and the foundry will be 100 feet long by 50 feet 
Grading the land has already begun, the 
of erection will be speedily put to completion. The 
manufactures of all kinds of 
light hardware, coffee, spice and drug-mills and 
brass work. 


company’s consist 


There is a possibility that the Phoenix Iron Works 
of W. H. Thompson, now located at Cleveland, Ohio, 
will be moved to Youngstown, Ohio. Considerable 
Mr. 
Thompson and some Youngstown parties, looking to 


the removal of the works, but as yet nothing defin- 


correspondence has already passed between 


| and the tool shop 80x40 feet. 


| Nelson Mfg. Co., of St. Louis. 


| for adopting the co-operative system. 


| other corporation. 
| finest and most extensive car works in the country. | 


| just : 


|may get the best of men. 


| establishments. 
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ite has been agreed upon. In all probability the 
matter will be decided within the next 60 days. The 
product of the plant consists of a general line of 
steam engines and cranes, the latter being a spe- 
cialty of the concern.—/ron Age. 


The Ansonia Brass and Copper Company, 19-21 
Cliff street, New York, has issued a souvenir, which, 
as a work of art, is particularly noticeable. It con- 
tains five elegant engravings of their mills, factor- 
ies and offices, viz., their brass-rolling-mills, copper- 
rolling-mills, lamp, chandelier and wire-insulating 
factories, wire-mills, clock factory, and their offices. 
The company has recently enlarged their extensive 
plant at Ansonia, Conn., to meet the increasing 
demand for Tobin bronze, which is very extensively 


| used for pump pistons, pump rods, pump bushings, 


bolts, ete. 


Plans are being perfected for the new buildings of 
the Stedman Foundry and Machine Company, to be 


erected at Helena, Mont. The main building as 


| planned will be 200 feet long, with a wing of the 


same length; the blacksmith shop will be 60x80 feet, 
An iron shed, 400 feet 
in length, will also be erected. Houses will be built 
by the company for occupancy by their employes, 
and the works will be amply provided with railroad 
facilities. Ground has been broken, and it is ex- 


| pected that the entire plant will be completed and 


in running order by next August. 

R. D. Nuttall & Co., Allegheny, Pa., manufactur- 
ers of fine machinery and tools, say: During the 
last year we have increased our capacity largely by 
the erection of a complete new factory, equipping 


| Same with a complete outfit of new tools and ma- 
| chinery. 


We are at present employing fifty machin- 
ists on our line of work, which consists of a general 
line of fine light work, such as wrapping machines, 
sewing machines, gear cutting, and special tools to 
order. We find the demand for our product increas- 


jing far beyond our expectations, and the outlook 
| for the coming year is very promising indeed. if we 


can judge by the amount of orders booked up to 
date this month. 


———-. «me 
A Success in Profit-sharing. 


An instance of the successful working of 
the profit-sharing plan in industrial estab- 
lishments seems to be afforded by the N, O. 
The plan as 
varried out there cannot be better explained 


| than was done by Mr. Nelson, the head of 


the concern, upon the occasion of the fifth 
annual meeting of all interested in the enter- 
prise. In an address, he said : 

‘* Five years ago we began sharing profits 
between capital and There had 
been trouble between The 
house has been prosperous since its founda- 
tion. Its polic 
us. We had 


wages. 
never any US. 
y was satisfactory to you and 
therefore no business reasons 
We 
did not then nor have we since impressed 
any conditions or restrictions. We have not 
asked longer hours nor harder work. We 
never inquired whether you belonged to 
unions or favored protection or free trade. 
‘*Most of you understand the method of 
division, but for new comers it may be ap- 
propriate to here reiterate it. The business 
is managed by directors and officers, like any 
We pay regular 
is any other manufacturing 


wages, 
house, 
Both to salaried men and to factory men we 
aim to pay the best of wages, so that we 
Our foremen are 
under standing instructions to pay at least 
as much as is paid for like work in similar 
All capital invested is al- 


| lowed six per cent., as if wages. 


“Having ascertained what the net earn- 


|ings of the year are, we set aside one-tenth 


for a surplus fund to meet losses in unprofit- 
able years. From one-tenth to one-twentieth 
goes to the provident fund, which is under 
the control of a committee elected by your- 
selves. We then make an equal dividend 
upon capital, and the total amount paid for 
Wages and Each man gets the 
same dividend on his wages that he would 
on a When his 
dividend is converted into stock it receives 


salaries. 


similar amount of stock. 
its interest and dividend just as the capital 
owned by the original proprietors. 

‘During the five years in which the sys 
tem has been in operation we have paid 43 
per cent. in dividends on wages, besides the 
considerable amounts paid out by the provi- 
dent committee and the amount of surplus 
fund accumulated to further contin- 
gencies. Those of you who have taken all 


meet 


your dividends in stock have received, as in- 
terest and dividends thereon, 64 per cent. on 
the first year’s amount, 47 per cent. on the 
second, 32 per cent. on the third, 16 per cent. 








ve 
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on the fourth, besides compound dividends 
on the first three. 

‘‘Nine hours constitutes a day’s work in 
this house, with full pay. Believing that 
ten hours is too long a day’s work, we short- 
ened the time, first to fifty-seven hours a 
During 
the past busy season—for about four months 


week, and later to fifty-four hours. 


unanimous consent, 
When 
pressing, it seemed sound policy to try to 
meet them. The dividend of the past year, 
as verified by your representative, is 10 per 


—the hours were, by 


made sixty a week. orders were 


cent., for which stock certificates will be 
handed you in due time.” 
ee Sees 
The Application of Special Machinery 
and Tools in Machine Manufacture. 


By JoHN J. GRANT. 


FIRST PAPER. 

There is a distinction and a difference in 
making and manufacturing a machine of 
any description. We may make a machine 
of whatever design which comes within the 
scope of the tools in any shop, but we can 
only manufacture such machines in a shop 
for making all the 
advantage. For instance, a man 
invents a new gun; it is not necessary for 


having tools suitable 
parts to 


him to take it toa gun manufacturing es- 
tablishment to make the model, as any 
first-class jobbing machine shop with good 
tools and workmen can make it, as well 
perhaps as the more pretentious gun works, 
but when the model is finished, it would be 
folly to attempt to manufacture the gun in 
the same shop. This rule holds good in 
many other articles or tools. Of course all 
this; the trouble with 
many is, that they do not know just where 
to draw the line as to making special ma- 


mechanics know 


chines or using the regular standard ma- 
My idea is that 
the application of specially designed ma- 


chines in manufacturing. 


chines to this purpose can be carried much 
farther, and with profit, than it is at present, 
and in the articles which are to follow this, 
I shall endeavor to show this to be the case. 

Many machines which a few years ago 
were considered special, and were found in 
only the finest equipped shops, are to-day 
standard tools, and no machine shop of any 
size is considered at all up to the times 
without them; for instance, the milling ma- 
chine, and the cylindrical grinding machine. 
Another tool, that is, the surface grinder, is 
fast coming to the front as a standard ma- 
chine, yet how short a time it is since you 
would find but very few of these tools in 
any shop except those of the largest class. 

Gun, sewing machine and watch factories 
are not the only places where specially de- 
signed machines ana tools could be used to 
advantage and profit; but machine tool 
works, both locomotive and stationary en- 
gine shops, agricultural machine works and 
others could increase their production won- 
derfully by a judicious sprinkling of spe 
cially designed machines. 

Iam well aware that many shops have 
such tools, but I assert that the system is 
not carried far enough. I have visited many 
of the large manufacturing concerns in the 
United States, and know the method of doing 
the work in many of them. Managers and 
superintendents of such works will say, Yes, 
your theory is all right, but we cannot prac- 
tice it. Why? Well, 
afford to procure the 


because we cannot 


new machines, In 
many cases they are wrong, as the various 
operations are often performed on machines 
costing twice or three times as much as the 
specially designed machines, and the old 
machine or tool could be sold for more than 
the cost of the new one Another objection 
is often raised, that is, we can use the lathe, 
kind of 
Well, supposing this to be the case, 
will not the extra amount of work produced 


planer or other machine for any 
work. 


by the special machine pay for this, and 
sometimes enough more to allow the machine 
to stand idle one-half the time? 

There have been many changes in the 
methods of doing work in the last few years. 


This has been more noticeable by the adop 
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tion of the milling machine for the planer, 
the revolving head or turret machines for the 
smaller classes of lathe work. I advocated 
the use of the turret lathe for large work 
twenty-five years ago, and was laughed at 
by many good mechanics who are alive to- 
day, and are now using it for just such 
operations as I recommended the tool for; 
and I will say to-day that not one-twentieth 
of the work is being done in first-class shops 
that should be done on the turret head mas 
chines. This machine is a modification of 
the lathe. Now, why not carry these inno- 
vations still further, and design special lathes 
for all the regular work in the large manu- 
facturing concerns? What would a master 
mechanic of a railroad shop say if a machine 
tool manufacturer should show him a heavy 
twenty-inch lathe of regular pattern, and 


tell him it would be just what he wanted 


. >| 
for an axle lathe, or a standard pattern of | 


sixty-inch engine lathe, and say to him that 
it was a fine driving-wheel lathe? He would 
be laughed at. Now the best equipped ma- 
chine tool shops in the country are fitted 
with lathes that are just about as well suited 
for the various operations that are done on 
them, as the above lathes would be for turn- 
What we term 
the regular standard pattern of engine lathe, 


ing axles or driving-wheels. 


changeable face plates, taper turning attach- 
ments, screw cutting, ete., 
place, and is indispensable, but when it is 
used asa regular manufacturing tool, it is 
about as sensible as using a Pullman coach 
for a gravel car. 

If this is so, why then should a lathe for 
plain turning be fitted with screw cutting 
and back gears, or even a cone pulley in 
many cases, especially where the work is of 
nearly the same diameter, and the kind of 


stock used of about the same hardness? To 


illustrate this, look at the fine system of 


machinery and tools for chucking work in | 


the Pratt & Whitney Co.’s shop, and the 


perfect system of grinding in the Brown & | 


Sharpe works. 

I believe the system of operation can be 
carried profitably to that extent in a machine 
tool shop, that all work of a similar char- 


acter, such as chucking, turning, milling, | 
planing, fitting all small parts, grinding, | 
finishing by hand-filing, screw cutting and | 
all the various operations in the manufacture | 
of machine tools should be done by an en-| 


tirely different set of hands. 

I believe that apprentices should be hired 
with the understanding that they are to 
learn but one branch of the business; make 
the term of apprenticeship shorter if neces- 


sary; this is, of course, applicable only to} 


manufacturing shops. Let those who have 
a desire to learn the trade of a general ma- 
chinist go to the better class of job shops, 
which are far better for the young man who 
desires to become familiar with the difficul- 
ties of doing work with suit- 
able for the job, than to serve his time in 
the larger establishment. 

Iam well aware of the trouble and annoy- 
ance that is caused by making changes in 
any organized shop; but if the following 
papers, with their illustrations, will help 
those who are to start 


tools not 


new manufactures, 
the time will not be considered as wasted. 

In the papers which are to follow, I shall 
endeavor to show the advantages derived from 
a system of special designed lathes, with 
fittings for doing many of the various opera- 
tions in the manufacture of machine tools. 
Many of them are original, and some of 
them are taken from tools and fixtures now 
in use in some of the leading tool shops in 
the country; the latter will only be used to 
show what has been done, while the original 
sketches will serve to awaken the proprietors 
of manufactories to the possibilities of a 
large increase in production with the same 
pay-roll. 

_ 
Ninety-four Miles an Hour, 





Charles Watts, superintendent of the Chi- 
cago division of the Pittsburgh, Fort Wayne 
and Chicago road, claims that the fastest 
time ever made on an American railway 


was on that road lately. His official report 


is all right in its | 
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showed that this special train ran fifty-three 
miles in forty-five minutes, eleven miles of 
which were covered in seven minutes, or at 
an average speed of ninety-four miles an 
hour. The train sheets show that the above 
statement is correct.—St. Louis Globe-Demo- 
erat. 


—_- -——_ 


Development of a Mechanic. 


By BELL 


CRANK. 

It sometimes happens that a vocation for 
a man is chosen while he is yet a boy, by 
the person who has charge of his welfare ; 
such choice being decided by an indicated 
or supposed ability in some special direction, 
He is then given an education or training 
with that end in view, after which he pushes 
ahead and becomes so suecesstul that he is 
satistied with the vocation, is an honor to 
| his friends, and a useful member of the com 
| munity. In such a case it may be assumed 
that no mistake has been made in the choice 
lof vocation, and destiny has placed the man 
}in his proper position, where he is using his 
| best abilities to their fullest extent. 


| More often, perhaps, a desire comes to 
| 


boy at some period of his youth to take up 


the ruling force, and carries him onward t 
lalmost certain success. 


resent but a small proportion of those who 
learn a trade, as I know from personal obser 
vation. Nearly all who learn a trade as a 
means of livelihood are decided in the choice 


by force of circumstances over which they 


have little control, and the majority have no 
special aptitude or desire to learn the par 
ticular trade they finally start on; they feel 


that almost any trade is better than working 
at common labor, and they take the first 
chance that offers. Of such material is’ the 
rank and tile of the army of mechanics in 
this country; yet such is the adaptability of 
humanity to the circumstances which sur 
round them, that a majority of those 
thus enter the trade become fairly good 


who 


mechanics, and are able to make 
ing at the trade. 


a good liv 


person of sound mind but what has abili 


ties of some kind, which, if opportunity is 
but I have seen men who have failed at 
everything they tried, and yet they were 
striving with all their might to do some 
thing, and I believe it to be a fact that there 
are some men who are complete failures at 
any useful occupation, just as there are ma 
chines which are failures, and are— in 
quence abandoned to the common fate of 
such things. 

Who of us has not known an enthusiastic 
fellow with a 


scheme or an alleged inven 


tion? He appears on every possible occa 
sion with his invention, which he has origin- 
ated about half a century too late, or else it 
trivial or chimerical that no sane 
mechanic would look at it a second 


is so 
time. 
He will occupy a whole lifetime in this way, 
apparently at his chosen vocation, and yet 
never produce a single valuable result which 
may be useful to the following generation. 
Such men are the product of imperfect 
social conditions, and are to be pitied. 

It has been asserted that all men of genius 
are born with it, andif this be true it is natu 
ral to expect that this will begin to show 
itself at an early age. 

We are told pretty 
about the youth of some great mechanics 


some very stories 
being spent at work whittling out little ma 
chines and operating them, to the great 
wonder and celight of their friends. 

I have known of some boys who early de 
veloped a tendency to such performances, 
but they did not turn out to be anything 

In fact, 
they are usually too conceited to learn much, 


extra when given an opportunity 


and never become highly eflicient in any 
branch of the trade, but are more likely to 
tinker or of all 
Therefore it is no proof of budding 


become a common 
trades, 


jack 


genius in that direction, nor is it even a satis 


factory indication of the right vocation, 


although it is likely that such boys will do 
as well at that as at 


anything else they 


}a certain vocation, and this desire becomes | 
fitted with all the modern improvements, | 


The two cases reps | 


|have such a friend to assist 


14 


could be put at. If a boy has a natural in- 
clination to be a mechanic, there will be no 
doubt about it in his own mind, and before 
the time arrives to commence the appren- 
ticeship he will have fully determined that 
If doubts 


voeation to 


is the one trade he wants to learn. 
arise in his mind as to what 

choose, then there is no natural inclination, 
evidence to 


and there is not much internal 


guide the choice. If he hesitates in a choice 
between being a preacher ora machinist, then 
it isa foregone conclusion that he was not 
born witha genius for either, and he had 
better get some kind friend in whom he has 
confidence, to look him over carefully, and 
tell him what to do, and then have this 
friend put some force either ahead or behind 
him that will keep him going till he gets a 
When a boy seems uncertain 
What vocation to choose, it 


fair start. 
need not be a 
reason for discouragement, for an intelligent 
friend who has experience can in many 
cases notice peculiar traits of character ina 
boy that will indicate to some extent in what 
direction he would likely be the most sue- 
cessful, and fortunate is the boy who can 
him at that im- 
portant time in life 
_ 

Fifteen bell 

under the leadership of James E. Donohue, 


boys in down-town hotels, 


have completed arrangements for a novel 
The 
whose homes are in the Eastern States, came 
ditferent 


capacities and ways, and have never been 


journey across the continent. lads, 


to the coast at times in various 
enabled to save enough money to pay their 
return passage, All are anxious to go East, 
They have clubbed together, and by the 
$10 each raised a fund 
sufliciently large to enable them to carry out 


payment of have 


their project. They have chartered a com 
They 


An oil stove, cook 


mon box freight car. will erect cots 
and bunks in their car. 
ing utensils, and a supply of provisions will 
complete the outtit. Donohue and his four- 
teen Companions expect to start on their 
journey 


January 15, and anticipate any 


amount of fun on the trip.—San Franeisco 


| Chronicle, 
Some philosopher has said that there is no 


given, can be used to the advantage of all; | 


mm at 
Mr. Erastus Wiman recently delivered an 


address in Jersey City, in the course of 
which he made some statements of faith that 


he has not, popularly speaking, been be- 


| lieved to hold. 


CONSC- | 
} individual system ? 


Lest we misinterpret him, we quote a nota- 
ble sentence from the published report of 
his address : 

* What man would think of undertaking 
to make a fortune in the coal business on the 
Or who would think of 


}engaging in the oil, the telegraph or the tele- 


phone business, against the great combina- 
tions that control these interests? The time 
is coming when the government will be 
compelled to control such large public inter- 
ests, as well as the railroads. The sooner the 
better. It will be a step in the right direc- 
tion.” 

This is about as strong as a communist— 
or whatever they are called—would care to 
put it. Mr. Wiman admitted that he did 
not know how large his income was,’ that is, 
not between the limits of $75,000 and $125, - 
000, the possible difference of $50,000 not 
appearing to trouble him. He said that it 
was much more difficult for men to secure a 
fortune in these times than it was fifty years 
ago, and advised his hearers to eschew luxu- 
ries and turn their attention to getting rich, 
which is good advice anyway, and would be 
particularly wealth 
enough to enable every one to become inde 


good if there was 
pendent, 
ape 
Herr C. A. Iron 
Works, Margretshill, Sweden, has obtained a 
for a method 


Caspersson, Forsbacka 


patent invented 


by him for 
testing the hardness of iron and steel while 
The inventor 
conducts a current of electricity through a 
test piece of iron or steel, letting it melt the 
same, upon 


in process of manufacture, 


which the strength of the cur- 
rent necessitated in the operation is compared 
with the strength of current required for the 
fusion of a standard piece metal of deter- 
mined degree of hardness. and of the same 
tested. The 


hardest piece will resist longest, but melt if 


diameter as the piece to be 


eR te 








ee 
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~~ 


the current be 
By the aid of an 
varying hardness may be 


ampere meter, metals of 
tabulated, so as to 
hardness. — It thereby 
hardness of any metal 


of 


furnish a scale of is 


easy to ascertain the 
treated, 


quired in its fusion. 


through the number amperes re- 
+ SB 
John D. Campbell, recently General Super 
of the Elevated Roads of New 
York, has been appointed Assistant Super 
intendent of Motive f all the 
York Central railroads. 
Campbell’s friends, 


intendent 


Power o 
of 
and they 


Mr. 


numerous, 


system 
are 
will wish him the success they are sure he will 
achieve in his responsible position, 

ii = 
Profit Sharing at the Ingersoll-Sergeant 


Drill Co.'s, 


The Drill Co., New 
York, has made the second division of profits | 
The division varied, 
‘* certificates,’ 


In gersoll Sergeant 


amongst its workmen. 
took 


from 6 per cent. 


as between those who 
and those who did not, 
4.8 per cent. of the amount of money each 


man received as wages during the year 1890. 


l 
maintained sufficiently long. 


New | 





| 

| $22.50, and Eglinton, $20.50. 
| 

| ers seem to expect lower 


offer it at 144¢ 


a Arizona Ingot, 13c. 
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The company now offers the men the option | 


of this the 
taking certificates bearing 5 per cent. inter- 
The 
offering 


leaving money with company, 


est, or of receiving the cash. company 
‘The in you the 
privilege of taking a certificate is to secure 


Says: object 


you abetter rate of interest on good security 
than you can obtain elsewhere.” 





Machinists’ Supplies and Tron. 


NEW Ton K, January 31, 1891. 

Iron—American Pig—An association which in 
cludes all the iron manufacturers in Mahoning and 
Shenango Valleys has ordered the shutting down 
of allthe furnaces in these valleys, and this has 
been done with what seems to be a beneficial effect 
upon the market, though the result of the stimulus 
thus given to furnaces in other sections, especially 
the South, is yet to manifest itself. 

We quote No. 1 Foundry, standard Northern 
brands, $16.75 to $17.50; No. 2, $16 to $16.50; Gray 


Forge, $15 to $15.50; Southern brands No. 1 Foun 
dry, $16.25 to $16.75; No. 2, $15.75 to $16.25; No. 3, 
| $14.25 to $14.50. 
Scotch Pig —The market continues dull. 
We quote Coltness, $24.50; Dalmellington, $22 to 


Copper--The market is ge nerally weak, and_buy- 
prices. Lake is held at 
by the compere s, though outsiders continue to 


Casting brands are held at 12e. 


| 15¢. 


continues 
about 
upon 


Lead—The market 
here for car load lots are at 
there are few transactions 


weak and _ prices 
1.40¢., though 
which to base 


| actual values, 


| 
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Spelter—The market continues dull, and values Wanted—Foremanship by 1st class mechanic, 
are at about 5.20c. familiar with the management of large forces of 


The market 
to 20.30¢e, 
The market is steady. 


Tin 
at 20.10e. 
Antimony 


is quiet, and prices for spot are | men on mach. tools, engineering and general work; 


strictly temperate. Address Box 40, Am. Macu. 


: ; , ‘. | An exp. tool maker wants to make a change ; com- 

. > f » 8 6héMe G ys ‘ cS 9 | * Z * 
atte — illett’s, 16%4c¢. to 16%%c.; Cookson’s, petent to take charge of work; has exp. in handling 
awe a. men; fine or heavy work; good references. Ad- 


Lard Oil—The 
are maintained at 49c. 


market is dull, but prices so far | dress Tool Maker 
to 50c. for Prime. aa ae ‘ 

Wanted—A 
| work on ice 


P. O. Box 1592, Philadelphia, Pa. 


number of first-class machinists to 
and refrigerating machinery, and sta- 





Ny Als tionary engines ; good wages and steady work to 
-e- -v< 
vis “. | first-class men. Address Frick Company, Waynes- 


Pa. 


Wanted—Boiler maker, pattern maker and molder; 
each must be temperate, very energetic and_thor- 


Boro, Franklin ¢ ‘ounty, 

** Situation and Help” Advertisements only inserted 

under this head. Rate 30 cents a line for each inser- 

tion. About seven words make a line. Copy should ; : 

be sent to reach us not later than Saturday morning for | Oushly skilled ; must be quick workmen, and emi- 

the ensuing week's issue. | nently capable to take charge of work in their 
y | departments, if requested. B. P. M., Am. Macu. 


drafts-| Tool maker, American, 30, engine and boiler tools, 
used to care of universal grinding and milling > 
purtenances, used to repairs on iron and wood-work- 
ing machines, gear and rack cutting. a fair drafts- 
man. Steady work required. Eastern, Am. MAcn. 


Wanted—Position by young asst. mech. 
man. Draftsman, 485 Henry st., B’klyn, N. Y. 


Wanted—One first class instrument maker. Ap- | 
ply by letter to T. C. Mendenhall, Superintendent 
.S. Coast and Ge ode tic Survey, Washington, D. C. 
Wanted— Position as draftsman by “young man; 
technical education in Europe, 2 years exp. Salary 
of less importance. Calculator, AM. MACHINIST. 
A man with large experience in the manufacture 
brass goods desires a change; best of refer- | 
Address Brass, AMERICAN MACHINIST. 
Wanted—Competent draftsman on general ma- 
chinery ; state age, experience, and salary expected. 
Address Competent, AMERICAN MACHINIST. 
Wanted—A_ position as stationary engineer or 
assistant, by a thoroughly practical and compete nt | 
man; 12 years’ experience, and well recommended. 
Address Indicator, AMERICAN MACHINIST. | 


Wanted—A practical man familiar with designing 
and manufacturing duplex pumps and boiler feed- 
ers, as superintendent in a new factory to be started 
in Illinois. Address with refs., Duplex, AM. MacH 


A mechanical engineer and draftsman, skilled in 
designing marine and stationary engines, desires to 
| exchange his present situation for one that would 
| procure him advancement; don’t object to —s ling 
or filling asst supt’s place. <A. E. G., 324 2d Av., 


A machinist of fair education and good knowl- 
| edge of steam economy, now traveling part of the 
| time for firm building machine tools, wants a posi- 
| tion as traveling salesman selling engines or other 

| machinery ; would travel all or part of the time. 
Address Box 41, AMERICAN MACHINIST. 


of 


ences, 


} A mechanical engineer, who has had over 20 years 
| experience in designing, building and running ma- 
chinery of various kinds, desires a position as 
superintendent of a manufacturing concern; can 
handle large force of men, and give best of refer- 
ences. L. J. W., AMERICAN MACHINIST. 





RADLEY ? 


HAMMERS 
FORCES 





BP ccna mmmensinn meme ema 
BEST HAMMERS IN THE WORLD RUN BY BELT 


OVER 


[S500 


IN IN USE. 


Three Styles, 15 lb. to 500 Ib. Heads. 


Our FORCES heat irons fast enough to keep Hammers 
and Men fully employed. Send for Catalogue and Prices. 


BRADLEY & CO., SYRACUSE, N. Y. 


114 WARREN ST. NEW YORK. 96498 SUDBURY ST. BOSTON. 





CONSTRUCTIVE STEAM ENGINEERING, ¢ 


ENGINES, 


PUMPS AND BOILERS, 


THEIR ACCESSORIES AND APPENDAGES. 
By JAY M. WHITHAM, M. E, C. E. 


908 Pages. 7985 Illustrations. 


JOIN WILEY 


22 Folding Plates. 
& SONS, NEW YORK. 


8vo., Cloth, $10. 





BEAMAN 
& SMITH, 


Providence, R. I. 


VERTICAL 
SPINDLE 
MILLING 
















87 MAIDEN LANE, 
NEW YORE 
Comaas, MOLASCLAGA, LONI 












MACHINE. 





THE FOX PATENT UNIVERSAL TRIMMER, 


ORIGINAL OVER 2600 IN USE, IMPROVED 
Saves Time, Saves Money. 
Three Sizes, From New 


Patterns. 





Four Styles, 
No Pattern Room Complete without Them, Send for Catalogue. 
Beware of Imitations, we wil! prosecute all Infringements. 


THE FOX MACHINE CO., 325 North Front St, Grand Rapids, Mich. 











ASBESTOS CEMENT FELTING 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mau 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of th: 
United States. 


HW, JORNS MANUTACTURING 0, 


87 Maiden Lane, NEW YORK. 





FINE TAPS, DIES, REAMERS, Etc. 


PAT. SPIRAL FLUTED, 





LIGHTNING 
AND 
GREEN RIVER 


Screw Plates. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 


WILEY & RUSSELL MFG. CO., GREENFIELD, 


MASS. 


New York Office, No. 126 Liberty St. 





A. MUSHET'S 


“arittwro 9 T EELS. 


and 
TITANIC 


11 & 13 Oliver st., 


How to get the best results with ‘‘R. MUSHET’S 
SPECIAL STEEL.’’ 
feeds; then compare the work you turn off with that 
done by any other known Steel. 
first cost of * 


Greatly increase your speeds and 


This will make the 
Mushet’s ”’ look insignificant. 


B.M. JONES & CO., 


Sole Representatives in the United States. 
BOSTON, MASS, 








MPROVED 
PUMPING 


MACHINERY 








Ss 


93 Liberty St., | 113 Federal St., U 


NEW YORK. BOSTON. 
For Send 
Every ~~ ~ CATALOGUE. 
ot “Work sitmatensnal 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


Improved Screw Cutting 


Foot and Power. L AT Hi ES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C€O., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 


TOBIN 
BRONZE 


Send for Circular. 








Makers of 


_ = Th Finest Tool & Die 


Chicago, ills. 
New York, N.Y. 








0 = 





Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive 


CAN BE FORCED HOT. 
Round, square, and hexagon bars for pump, piston rods, bolts and 
screws. Yacht shi afting. Rolled sheets and plates for pump linings and 
condenser tube sheets, &c. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers 


19 & 21 CLIFF ST., NEW YORK. 


Tor TOOLS, DRILLS, 
DIES, &C, 


All Kinds in Stock. 
Gold Medal, Paris, 1889, 


Chief American Office, 


JOHN ST,, NEW YORK. 





ESn0PS STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D.|°™ 





EFFIELD 


ENCLAND. ” | 91 





WHEELER CONDENSER AND ENGINEERING WORKS, 
93 Liberty Street, NEW YORK. 


Proprietors and Manufacturers of 


WHEELER’S 
Improved Patent Surface Condensers, 


ALSO THE 


Wheeler ‘‘ Admiralty” Condenser, 
With Patent Screw Glands. 


= The Wheeler-Lighthall Condenser, 
rN fh With Patent Waterproof Packing. 
LIGHT WEIGHT SURFACE AND JET CONDENSERS, FOR STEAM YACHTS, ETC. SEND FOR PAMPHLET. 


BETTSMACHINECO, 


MAKERS OF 


HEAVY MACHINE TOOLS 


FROM 


New Designs and Patterns. 






































Fresruary 5, 1891] 


situation by a molder who thoroughly | 
his business; had charge of a large 
plant the last eight years; best of references. 
address Box 37, AMERICAN MACHINIST. 

To Machine Tool Builders—An English enginecr 
with a thorough knowledge of machine tools, is de 
sirous of taking up the sole English agency for one 
or two American firms; has already a first-rate con- 
nection amongst users of machine tools, and will 


Wanted—A 
understands 


give most undeniable references as to position. 
Address, with full particulars, “Agent, care 


AMERICAN MACHINIST. 


Wanted—Parties in Canada to build and sell a 
newly invented and improved steam pump; pat- 
terns, castings and machinery furnished. Parties 
having capital toinvest will find a good opening 
for a successful business. Nothing like this steam 
pump ever put on the market; it is very simple. 
For full particulars address C. M. M., AMERICAN 
MACHINIST. 





+ MISCELLANEOUS WANTS | 


Advertisements will be inserted under this head at 
35 cents per line, each insertion, 


Cheap 2d hd-lathe s& planers. S. M. York, Clev'd, 0. 








AMERICAN 


Pratt & W., 6-spindle Drill. $275. York, Clev., O. 

Just out: aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, Ohio. 

Light and fine machinery to order; Foot Lathe 


Newark, N. J 


Correspondence solicited with parties having light 
machinery to build. Address D. T. C., AM. MaAcnH. 


Wanted—Customers for our Radial Drills, 
C. H. Baush & Sons, Holyoke, Mass. 


Wanted — Specialties for the Southern 
Bluefield Iron Works, Bluefieid, W. Va 


Engineers wanted to send their addresses and re- 
ceive free a 25 cent book, ** Hints and Suggestions for 
Steam Users.”’ Lord & Co., P.O. Box 1262, Phila., Pa 

Wanted Partnership—A mechanical engineer 


(machinist) will invest six thousand dollars ($6,000) 
for or % interest in shop in any good, city where 


Catalogue for stamp. E. O. Chase, 


new 


we can also build a specialty in the character of 
engines; or might join a good mechanic with 
money in starting a shop. Best of experience and 


reference. Address Box 42, AMERICAN MACHINIST, 


trade. | 


MACHINIST 


For Sale 
ing western town doing a good business; splendid 
chance for a molder and machinist with small capi 
tal. Address Box 38, AMERICAN MACHINIST. 


Wanted—Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa 


Wanted to Buy—Pratt & Whitney No. 1 six spin 
dle gang drill, Pratt & Whitney No. 2 power milling 
machine with sliding tail-stock, Pratt & Whitney 13 
inch engine lathe, 10-inch hand lathe. Quote net 
cash prices. Lefever Arms Co., Syracuse, N. Y. 


Blue Printing Taught—Three formulas for coating 
yaper for printing copies of drawings, etec.. white 
ines on blue ground ; one formula for blue lines on 
white ground ; one detail sheet showing how to 
make large and small printing frames and wash 
tray ; also how to print without aa frame, and ful! 
instructions to give a clear understanding for pre 
paring the paper and making good prints, giving 
the benefit of over four years experimenting and 
experience. For further particulars address, with 
2 ct. stamp, D. R. Miller, architect, corner Race and 
Paxton streets, Harrisburg, Pa 


A foundry and machine shop in a grow- | 
| 


13 


Cc. W. LE COUNT, 


South Norwalk, Conn. 
REDUCED PRICE OF LE COUNT'S 





= HEAVY STEEL DOG a34 ae 
2 No. Inch. Price. rors &@ 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. L 





FILES AND RASP 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 





American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U. S. Government for ali the new 
Cruisers and Gunboats built for the Navy. 








ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 


JUST OUT 


“HOW TOBORE 


AHOLE TRUE.” 


NICHOLSON & WATERMAN, 


PROVIDENCE. R. I. 








SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


A. 


184 Washington St., 


Weight of Platen roo Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 
SEND FOR CIRCULAR. 





for inventions procureu 
Litigation, Searches, 
Opinions, &c. New York 


PA TE N T$ Office, 248 Broadway. 





J. NOTA McGILL, Attorney-at- Law, 


ATLANTIC BUILDING, WASHINGTON, D (¢ 





LE LIN ISTO LOL SILA) 


IOLLE ID 


BUFFALO EF 





arr arc. eden: Co., ———— N.Y. 





FITCHBURG MACHINE WORKS, 


Manufacturers of 


Metal-Working Machinery. 


OFFICE AND WORKS 


NOS. 13 to 21 MAIN STREET, 
FITCHBURG, MASS. 


SEND FOR ‘CATALOGUE E. 









FOR SALE. 


Machine and Boiler Shop (complete equipment). 
Consisting of Machinery, Tools, Drawings, Patterns, 
Good Will, &c. Machine Shop outfit new within 
two years of latest improved Machinery. Foundry 
in connection. Will sell Real Estate or Lease on 
favorable terms. Detaii particulars on application. 
Rare chance for practical parties. 


EACLE IRON WORKS, 


DETROIT, MICH. 


SEND SAMPLE. 


We make a specialty of all kinds of screw machine 
work and do it cheaper than you can. 


WRITE FOR PRICES. 


BLAUVELT, JOY & BLAUVELT, 


Factory, Pearl & Front Sts,, Brooklyn. Office, No, 258 Broadway, N. Y, 


THE SIMPLEST AND MOST EFFICIENT 


en-Die Bolt Cutter 


IN THE MARKET. 








Read illustrated articlein the AMERICAN 
MACHINIST of November 20, 1890, 


For prices and full particulars, address 


COO sce COC. 
22 Cortlandt St., New York. 


THE DE LAMATER IRON WORKS, 


(Incorporated 1889,) 

Foot West 13th St., NEW YORK, 
MANUFACTURERS OF 
GENERAL MACHINERY, 
Having acquired the Steam Pump business, formerly 
earried on by C. H. De Lamater & Co., offer both 
single and duplex Steam Pumps at very low prices 


Cc. H. De Lamater & Co. offer for sale the follow 


ing tools: 

2 25-ton Trave ling C ranes 

[a 

1 Horizontal Boring Mill, 62’’x1s’. 

1 Heavy combined Punch and Shear. 

1 16’’ Niles Screw Machine, 

Large lot of Latbe and Planer Tools, Wood Pul- 
leys. Propeller Wheels, and three 700 lp. Binary Ice 
Machines. 





Screw Cut- 
ting Auto- 

ate Cross 
Feed, etc. 



















Scroll Saws, Catalogue 
Circular ‘ree 
Saws, Lathe ofall our 








Mortisers. Machinery 


Seneca Falls Mfg. Co, 687 Water St., Seneca Falls, N.Y. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F, W. BarKER, Manager, (Registered English 
Patent Agent, According to Act of 
Parliament,) 

252 Broadway, New York. 
Monument Chambers, King William 8t., London, B. (., England. 

American and European Patents obtained at equitabl 
rates. Special Facilities for Sale of Foreign Patents 
through our London House. A good invention ts worth 
iw much in Great Britain as in the I Ss Competent 
draftsmen employed on premises. We refer to well-known 





men in the machine trades for whom we 
ness. Senuu for Circular 


h ve done busi 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


te Our New and Revised Catalogue of Practical and Scien 
tific Books, 80 pages. 8vo., and our other (¢ ‘atalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts. sent free and free of postage to any one in anv 
part of the world who will furnish his address. 





MACHINE WORK 
Or ANY DESCRIPTION TO ORDER OR BY CONTRACT. 
Experimental Work a Specialty. 
REPAIRING AND JOBBING, 
Satisfaction Guaranteed. 
Ww. S. WILLIAMSON, 
36 to 40 Penn St., BROOKLYN, N. Y. 


ROPER’S HANO-BOOK OF LAND AND 
MARINE ENGINES. 


Containing a description and illustrations of every 
description of Land and Marine Engine in use at the 
date of its publication, whether simple or compound, 





horizontal, vertical, beam, steeple, direct-acting, 
back-action, geared, oscillating, trunk or rotary, 
with ae s for their care and management. Price 


$35 


By STEPHEN ROPER, Engineer. 


AUTHOR OF 


Practical Handy-Books 


FOR 


ENGINEERS AND FIREMEN 


Engineers’ Handy Book. 
Use and Abuse of the Steam Boiler 
Hand-Book of Modern Steam Fire Engines 
Questions and Answers for Engineers 
Hand-Book of the Locomotive 
Roper’s Use and Abuse Steam Boiler 
Instructions and Suggestions for 

Firemen. 
Catechism of High-Pressure Steam Engines 
Young Engineers’ Own Book 

They are the only books of the kind ever published 
in this country, and they are so plain that any engi 
neer or fireman that can read can easily understand 
them. 

Send for Descriptive Catalogue, mailed free. 

For sale by all booksellers, or will be sent to any part 
of the United States or Canada on receipt of list price 

Ger Send money in Registered Letter, P. O. Order, 
or Postal Note 


EDWARD MEEKS, 


Publisher, 
1012 Walnut Street, Philadelphia, Pa, 


Engineers and 


MASON’S 


New Patent Whip Hoist. 








One hundred and eleven in use at the largest 
new Hay depots in the World, of N. ¥. ¢. & H.R. 
R. R. Co., 83d St. & Iith Ave.. New York, and 
Lowell M. eoner's Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & C0., 


PROVIDENCE, R. I, 





Universal Boring & Sng angen. 


Bores positive- 
ly true from 4g 











to 10 , taps a 
reams. Stiff- 
est Universal 


Milling Mae 
chine made, 
Circular Mil- 
ler Gear Cut- 
ting of all 
kinds 


THE STATES 
MACHINE CO, 


Newark, 
N. di 


“UVINOWID YOd ANTS 





WORTHINGTON 
Independent Condenser 


ONLY APPARATUS that can 


MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at any 


height, 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 
MILLS 
HENRY R WORTHINGTON 


NEW YORK 
PHILADELPHIA 
ST PAUL 


BOSTON 
8ST LOUIS 


CHICACO 
SAN FRANCISCO 














AMERICAN 





MACHINIST 


[Fesruary 5, 1891 


, 


































Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


stablished in 187 


CLEVELAND TWIST DRILL CO, 





7 & FOR TAPS, DIES, PUNCHES, CHISELS, 
HOWE'S DRILLS, LATHE TOOLS, -&c. 


S 7 E - L ® ESTABLISHED 1859. 


HOWE, BROWN & CO., L’'T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO, 





ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine, 

Made In all Sizes to Cut from 1-4” to 6 7 

The simplest and most durable machine in exist- Gt 

ence. The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
ringsin or about the head. Separate He ads and Dies 
oe" Write for descriptive circular and price 
m list to 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S. A. 


LNs DELL SYPHON ‘ r ih K INJ ECTOR 
aaPARK MFG. CO., 




















Working by direct action of steam. Hasno 
valves or other working parts, and cannot 
= out of repair, canno freeze, and will 
— ashes, waste, or anythin, that can en- 

r the pipes. Invaluable as a ijge pump. 













MADE IN LEAD OR BRASS FOR ACIDS. 5 
J. $. LENG’S SON & CO., : prt 
4 Fletcher Street, NEW YORK. > slteet, 
T. SHRIVER & CO, #4 ““Sionnacre, _ 
ass, 


WATER 
THE most reliable under varying steam pressure of any 
injector known. Will work from 15 pounds to 180 pounds 
without any adjustment. Theonly Automatic Injector 
that will thoroughly bag wore when shut *. thus pre- 
venting freezing. e Guara 


INJECTORS AND JET APPARATUS. 


BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & C0. 


(Formerly of 
Beaudry’s Up 
right Power 
Hammer,) 
Sole Manufacturers 
Also Manufac 
turers of 
Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg 
s,,. 70 Kilby St. 





333 EAST 56TH ST., N.Y. CITY, 
Make a Specialty of 
NICE GREY IRON CASTINGS, 
Soft, Smooth, and True to Patterns. 
Contracts for Castings in Regular Supply Solicited 




































OUR 


wew GATALOGUE OF TOOLS 


And Supplies sent free to any address on | Soemye of Ten 
Cents in Stamps (for postage 


Chas, A. Strelinger & Co, "ao" D Detroit, Mich. 
HUGO BILGRAM, 


440 N. 12th St., Phila., Pa, 
Maker ‘of all kinds of 


hn te ey 


Special facilities for Accurate 
Work. 





Machinists’ Fine Tools 
STANDARD TOOL CO., ATHOL. MASS. 


Rm NEW CATALOGU 


Se : a 




























8,700 Copies of | ‘‘PRAY’S BOOK,” | 
20 YEARS WITH INDICATOR 


old to September 3d, 1890. Vols.1 and 2in one vol., $2.54 
JOHN WILEY & SONS, 53 E. 10th St.. N.Y. 


) THE STILES & PARKER PRESS CO., 


Middietown, 
MANUFACTURERS OF 


_., Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


E. W. BLISS COMPANY, Ura. 


BROOKLYN, N. Y. 


Manufacturers of 


TOOLS ror WORKING SHEET METALS, 


Drop Presses, Forging Presses, Drawing Presses, 
Lever Presses, Embossing Presses, &c., &c. 
Dies of all kinds, Siting Trimming and_ Slitting 
Shears, for Rolling Mill and othe ‘a 
Work, Tinners’ and Canmakers’ 
Tools. cas 
Vertical and Two-Spindle Mill- 4 
ing Machines, Horizontal Boring [i . 


Mi 


PUNGHES and SHEARS, 


For Boiler Makers, Bridge and Ship © > = 
Builders, Arch’! lron Works, &c. Punch and Shears Combined 








Bevel Gears cut theoret- 
ically Correct. 


















Comr. 





























Boiler Makers’ Shears 
































Works: 





HALL DUPLEX STEAM a 


Send for 1890 ¢ Fr 1890 | Catalogue. 


HALL STEAM PUMP CO., 


PITTSBURCH. 
CHICAGO. ST. LOUIS. 





Boiler and 
Pump Combined. 








AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CoO., 


BUFFALO, N. Y. 












Tue DAVIDSON STEAM PUMPS AND PUMPING ENGINES: 
Warpas™=? BEST’ MADE 


FOR ALL 
SITUATIONS 
Manufactured by 


M. T. DAVIDSON. 


y PRINCIPAL OFFICE AND WORKS, 43-53 Keep St., Brooklyn, N. Y. 
BRANCH OFFICES: 


77 LIBERTY STREET, NEW YORK. 
51 OLIVER STREET, BOSTON. 











MANTO WN HIALONs 
witaben PENNA. 





on 












other her biquids ids. 
Boiler Washer ‘and 1 Testing Device. 


Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 


RUE M’F’G CoO., PHILA., PA. 
CATALOCUES FREE. 


ISTHE West Injector 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior eee to all others for [eine 


Water and 
















Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pum Handles DIRTY and GRIT- 
TY LIQ IDS without Oil or Care. Sim- 
plest, and most durable Pump made, as pare 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con- 
tractors, Irrigation, Water Works, Rail 
roads, Mining and General Hydraulic Pur- < 
poses. Send for Circulars, Joun Mastin & &% eee 
Son, Sole Mfrs., 165-167 ist St,, Jersey City, N. J, Game 





© COMPLETE STEAM PUMP_~*. © 


DESCRIPTIVE ©. 
*Cincurar> 


Thth o: Ae “Vout 


i 10 Sizts FROM $7 Te 18 Aner a 
ea IS, PRICES 


SOLE MAKERS. 


‘J CINCINNAT, O Won) 















Patent Cut- 


‘aie Machine. 
_ Sizes 2”, 3’, 4”, 6, 6”. 

: MADE BY 

* Huribut & Rogers, 

South Sudbury, Mass, 


CROWELL nny PRESSURE BLOWER 


Blast and Smelting mee. tl Cupolas or any Pneu 





matic Service where a positive pressure or Vacuum is desired 
Any pressure from 1 to 10 lbs. can be obtained, and main 
tained. Slow running. Minimum of power re¢ quired. 


‘MANUFACTURED BY 


HONESDALE IRON WORKS, 
HONESDALE, PA. 


PERFECTLY Fo Sez 















The most irregular speed made perfectly uniform and ror 
ular. A change of over 30 per cent, can be obtained, while 
machine is in motion. Essential in all factories and mills 
and for driving dynamos. Makes power from water wheels, 
slow speed engines and electric motors absolutely regular and 
reliable. 


Apply for information to 


T. M. FOOTE REGULATOR CO., 











271 Franklin St., Boston, Mass. 


/ HURLBUT’S | ® 


VALLEY PUMP 60., 


EASTHAMPTON, MASS. 


Single and Duplex. Also, Bucket 
Plunger, Acme, and A. B.C. 









Belt Power Air Pump and 
Condenser. 


pr. CONOVER & CO., 
a MECHANICAL ENGINEERS 


95 —s STREET, 
W YORK. 





No Air Loc = 15 to 50 per cent. 


fuel saved or equa! amount of 
power gained. pune with same 
economy as engin 

re sopte 4d to all ‘kine Is of En- 
gines. Send for Circular. 





Laeger 
PT FTEINELET EEA 
53 ANN’ ST. * NEW YORK: 




















P.H.&F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 














Roots” NEW ACME HAND BLOWERS 
Slow speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 


. 8. TOWNSEND, Gen. Agt.) 22 CORTLANDT 6&T.,, 
COOKE & CO., Selling Agts.f NEW YORK. 


In Writing, #lease Mention This Paper. 














SAMIR ey 
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WHEN IN WANT OF 
= AN - OUT - OF - THE - WAY - 
A Boiler for pyro oro HE WAY Location 
DDRESS 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


CHICAGO, ILL. ATLANTA, GA. 
6 So. Canal Street. No. Pryor Street. 


THE LOWE BOILER. 


The LOWE BOILERS with all Im- 
provements have displaced about every 
kind of boiler in general use, and are 
now furnishing steam for about every 
purpose, and for every leading Cut-off En- 
gine, and producing the highest econom- 
e effect from every fuel (oil included). 
The Engineers in charge of LOWE BOIL- 
ERS say, that they furnish the dryest 
steam, evaporate the most water to the 
fuel, make steam the quickest, and retain 
the pressure the longest, with banked 
fires, and give the best results in economy 
of fuel, under both rapid and slow com- 
bustion of the fuel, and need the least re- 
pairs, of any boilers they ever had charge 
of. Send for description of the LOWE 
BOILER, and history of Steam Boilers 
(free) to the Sole Makers. 


BRIDGEPORT BOILER WORKS, 


NEW YORK, N. Y. 


41 Dey Street. MINNEAPOLIS, MINN, 


421 Guaranty Bldg. 


DRY STEAM 


FURNISHED BY 


THE POND 


NEPARATON, 


The Pond Separator is 
guaranteed to relieve the 
steam of all entrained 
water, and return this 
water to the Boiler, thus 
+ a a large saving in 
uel, 


Send for Circular. 








Fond Engineering Co, 








St. Looe es 
BRIDGEPORT, CONN. — sane 





THOS. H. DALLETT & C0, 


York St. & Sedgley Ave., Philadelphia. 


Manufacturers of 


Portable Drills, Hand Drills, Boiler . 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, spss tne 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other Machinery. 


ELECTRIC GENERATOR 


Complete Power Plants. 


SCROLL SAWS 


THE 


FLEETWOOD & DEXTER 


ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 


WILMINCTON, DEL., U S.A. 


- UNIVERSAL RADIAL“ |i 
J - RADIAL DRILLING MACHINE i} 


= == THREE DESIGNS. SIX S#ZES! 


i} zaEMBODY ALL DESIRABLE FEATURES 


aig PRICESS450°& UPWARD BR 
* _ooe6S°UNIVERSAL RADIAL DRILL CO 


PLANER VISES. 


THE GILKERSON MACHINE Co. 
HOMER, N. Y. 





For instal- 
ylation of 








fh )-£- LONERGAN & CO. 
W 211 Race St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 

POP 


SAFETY VALVES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
* Reliable’? Steam 
Trap. 
1888 Catalogue 
free on application. 


ACHINER 


For Reducing and Pointing Wire, 
|] ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


Bussell’s Patent Interchangeable Lathe Tool 



































American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


Makers of Implements for 
Standard Me asurements 














Q~ ut 
Use. Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 


Time Saving. Easily Adjusted. No Bolts or Screws. 
For full information, address 


8. W. REESE & C0., Sole Manufrs., 182 Fulton St., Now York. 

















Ul Ee] sd e ~ - An is , 

Si 4 a a 2 = zs Joorrvateicrton® svRAcusENY 3 “a 
2| 5 NEW +h std 
~ oe h al aD 

m| 2 SUNUNVES & 5 = MACHINIST’S SCALES, 

oO) % Dia a. 6) CATENT END GRADUATION 
tel . ma om Wo Invite Comparison for Accuracy with all others. 

- Ty) - or) 3 EVERY SCALE GUARANTEED. SEND FOR LIST. 





COFFIN & LEICHTON, SYRACUSE, N. 








If your Stationer does 
not keep Dixon’sAmeri- 
can Graphite Artists’ 
Pencils, send 16 cents 

(mention this paper) aa you will receive samples 
worth double the money. 


COILS & BEADS 


» IRON 
IT 18 WORTH THE NOTING BRASS and 
s’ >, 
ioc nees Acute Panel ss eoveined Mi COPPER 


Mining Engineers, the National Academy 
New York, the Woman's Institute of Technical 
Design, New York, and thousands of practical 
people ‘throughout the country. 


JOS. DIXON CRUCIBLE CO. 


JERSEY OITY, N. J. 


of Design, 


PIPE. 
ALL STYLES. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 











Westeatt it Go, Formerly Oneida Steam Ean For tlre LY. US 


Manufacturers of all kind 


A TH HanydD DRILL 


Under Westcott’s Patent, 
ne Capacity Little Giant Improv ved, 
os Diameter. Holding Drills. | 
00 114 inch. Oto } inch, 
0 24“ | Oto %: 

y, ‘7% | ow 





.| 2 | | 38 « | geo « 
Send for Mlustrated Catalogue, | S| 3.0? “owraStingkne 








O’BRIEN’S SATENT 


BILER HEAD FLINGING) MACHINE “THE HORTON LATHE CHUCK” 


has sustained the testsand ~ Over THREE HUNDRED 
been the STANDARD for EY sizes andstyles of Chucks, 
FORTY YEARS. ! -. made and kept in stock, by 





Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 


THE HARTFORD DRILL CHUB 
es rand MD) R TLL CHUCK : of THE 


1 LO 
4 STAND 1T COMBINE S THE wok" | 


Mave inTHREE 

SIZES) ASVAX//MU/9 OF EFFICIENCY ano DURABILITY a Witte 
NO 0 to4d INCH te THE MIN/IIAUM OF PRICE »'- 
NW) Oto Z ANY SOLD BYALL DEALERS 
N:2 0 be o Ma 


fie as M SEND FORNEW DESCRIPTIVE 
wesc G GuenG inarrona conn 
THESWEETLA INDEPENDENT CHUCKS. 
a 
all ool 
ae ft 


(See Am. Macuinist, Nov. 5, 1887.) 


Before buying Chucks of this class, write us for 
articulars of our latest improvements. Different 
THE © HOGGSON&PETTIS M'F'G ; CONewHave NCT 
NEW REVERSIBLE JAWS. SEND FOR CATALOGUE, 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 
Send for Illustrated Price List. 











N rom other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE D. £. WHITON MACHINE CO., 


No. 5 OAK ST., NEW LONDON, CONN. 
8. A. SMITH, 23 8, Canal St., Chicago, Weatern Agt, 


KEY SEATERS 


7 PORTABLE 
AND 


he: — waa | 











PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


j.-wvne & co. 1WIST DRILL GAUGE. 


Fine Machinists’ Tools. —-E. Boston, Mass.—Send for Circular. 














THE MOORE STATIONARY. 
RACK-CUTTING 

& WHITE CO., ATTACHMENT 

N. E. Cor. 15th St MACHINES. 


and Lehigh Ave. 
Philadelphia, Pa. 


Giant Key-Seater Co, 
Friction 


EAST SAGINAW, MICH. 











=| 50 > al ams 
Pulleys, bait FACTORY, HOBOKEN, N. \, 4} 
Manufacturers of i 





Drawing Materials, Etc , 


SS Superior Swiss Drawing inate. | i 
o S—> ments, Extra and Best Quality, 

German Orawing. Instruments, 
Paragon, Duplex, Universal, Anvil Drawin Helios, Blue 
Process Papers Scales, Triangles, T-Squares, rawing 8, 


Cut-off 
Couplings, 




















& ce Standard I rofile, and Cross-section Papers. 
Catalogue to professionai people on application. 
One Pull 
THE XL One Way ~; 


to either start 
or stop ma- 
chine. 

Self -locking 
belt and clutch 
shifter; fits any 
bar now in use, 


SAMUEL C. ROGERS & CO.. BUFFALO, N. Y. 


FROM 1-4 TO 15,000 LBS, WEIGHT, 
True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, ete 


PATENTED. 
With or without board. 


The best and most convenient Draw- 
ing Table in the world 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0. 


iC A T i f CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa, 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 











for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 








JACKS, VALVES, FITTINCS, 
PACKINCS, 
ACCUMULATORS. 











Watson & Stillman, Mfrs. 


204, 206, 208 & 210 E, 43d St., New York. 





Wagon Wheel Hub : a 
Press. Outside Pump Jack. 























) AMERICAN 








EDISON GENERAL ELECTRIC CO. | 
ARC & INCANDESCENT LIGHTING, 


FOR SHOPS, MILLS AND FACTORIES. 
MOTORS ror POWER 


As applied to Elevators, Traveling 
Cranes, Hoists, Lathes, Drills, 
Ventilating Fans, Etc. 










WRITE FOR DESCRIPTIVE PAMPHLETS AND PRICES, 





MAIN DISTRICT OFFICES: 


Canadian District, Bank of Commerce Building, Toronto, Can. 
- y ii” : a Central District, Rialto Buile ding, Chicago, 
- “oy . “ Eastern District, Edison Building, Broad Street, New York. 
: h " ‘ New England District, 38 Pear! St., Boston, Mass. 
Pacific — vie strict, Edison Building, 112 Bush St., San 
Franciscc al 
Pacific Noatintrost District, Fleischner Building, Portland, Ore 
Rocky Mountain District, Masonic Building, Denver, ¢ ‘ol. 


Southern District,Cotton Exchange Building, New Orleans,La, 


A. R. KING MFC. CO., 


Steel Sorew Punches, Tube Expanders, Packer Ratchet Drils, Tubs Cutters, 


Tube Brushes, Etc. 


WRITE FOR 
PACKER RATCHET. PRICE LIST. 
ERIE, 11th & 12th STREETS, - - 


FRICTION CLUTCH PULLEYS AND 


CUT-OFF COUPLINCS 
STEVENS PATENT 


JAS. HUNTER & SON, 
North Adams, Mass. 
COMBINATION GAUCE. No. 58 
Scratch and Depth Gauge combined. 


Geo. D. Walcott & Son 
The cut shows this used asa Depth 


Manufacturers of 
Gauge. Can also be used as a Surtace 


| hsegectnen. flan $2.00 Lathes " bhatt, 


Price, per pair 
JACKSON, MICH. 


Ideal and Leader Spring Dividers and 

Calipers, and Fine Machinists’ Tools. 

J STEV G2 Illustrated catalogue free. 
° ENS ARMS & TOOL, CO 
P.O, Box 231, Chicopee Falls, Mass. oe 








@ sPRING EXPANDER. 
JERSEY CITY, N. J. 




















fe Write us for phot photo and prices. 


: Tul hai Grinding: Machines, 


Work and traverse in- 
4 SIZES. af stantly varied to any 
, speed bet ween ex- 
\ tremes. Re- 
versingpoints 
- varied b 
— hand. Pivote 
table simultane- 
ously clamped at 
both ends by 
hand, has no slot 
or screws on its 
end; easy to keep 
. clean; is gradu- 
. ated in 14 degrees 
7 in oer in inches per foot. 


Manufacturers, 
LANDIS BROS. va 


Waynesboro, Pa. 












Established 1845. 


W BUILD and REPAIR 


YOUR MACHINERY 
BY USING 


Hl MACHINE TOOLS 


Manufactured by 





SEND FOR CATALOGUE 





LATHE &MORSE TOOLCO.. 


worcester, Mass., U. S. A. 
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Send for Catalogue. 
operation requiring high, even and controllable 
temperature. 


No. 80 Nassau Srt., New York. 


AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAD BLAST FURNACES. 


Estimates made for any mechanical 





FRISBIE FRICTION 
PULLEYS CLUTCHES. 


THE D. FRISBIE €0., 


114 LIBERTY STREET, - NEW YORK. 








EVERYTHING FOR 


MACHINISTS 


In any quantity. 


Chandler & Farquhar, 


BOSTON, MASS, 


Send for Catalogue. 





DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 
of this Journal, by 


Cc. S. WOOLMAN, 


116 Fulton Street, 
NEW YORK. 


WGHT'S FRICTION SHAPER 


Power is transmitted 
y a hardened Steel 

orm engaging in a 
bronze wheel. Adjust- 
able table for taper 
. work. Feed adjustable 
ieee while running. Illus- 
trated in AMERICAN 
Macuinist, Ma 
1890. Send for 


J.D, Wright & Son 


392 SMITH STREET, BROOKLYN, WN. Y. 








22d, 
reular. 








SEND FOR FALL LIST OF 


NEW TOOLS. 


RACK CUTTER. Semi-Automatic. 
GEAR or PINION CUTTER. Automatic. 
PINION CUTTER. Semi-Automatie. 
MARKING MACHINE. Improved Design. 
NOTICE. 

Our line of Sensitive Drills will hereafter swing 13 
instead of 10in. as formerly. All spindles provided 


with steel racks. The 2, 3 and 4 spindle drills 
mounted on new design columns. Tables adjustable. 


Dwight Slate Machine Co., Hartford, Ct. 





IRON PLANERS 


From 16” to 36” wide bY 
any length. 


H.C, PEASE & (0, ada 


Worvester, Mass. _ 










Pease |ron Planers, 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 


HILL, CLARKE & CoO., 


156 OLIVER ST., BOSTON, MASS. 





= CATALOGUE TOOLS & SUPPLIES FREE 


= mmm) SCREW S 
SMAcHINE 2.8 


GSO SCOMNON  & WAG AT YA EEL 
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CHALLENGE 
UNIVERSAL GRINDING MACHINE. 


Adapted for External 
and Internal Cylindrical 
Dilittc*e_ Orinding, straight or 
ee : taper, also for Grinding 











02 ‘— Tools, Reamers, Milling Cutters, 
= s——_I etc. Made by A 
7 mm The Appleton Mfg, Co. 
a S 30th & Thompson Streets, 
nes PHILADELPHIA, PA. 


Grinding Machin. 
= ery for all pur. 
poses. Over 10 
different patterns. 

















' 
‘ 


2s 
i 




























Improved 15” Crank Shaper. 
ge See Advertisement on page 20. 





IMPROVED 


Geared Shapers. 


ta*Write for prices. 
te=-Complete Machine Shop Equipments a specialty. 


The Lodge & Davis Machine Too! Co., 


0 & AU INCH RANK SHAPERS 


taStroke can be changed while Machine is running. 
ta~Stroke is positive and will plane to a line. 

ta~Table can be removed and work bolted to saddle. 
ta Each Machine furnished with Swivel Indexed Vise. 
t2* Detachable Tables. 
t2-We manufacture also 20, 26 and 32 inch Triple 


WORKS, 


CIN 
EASTERN HOUSE: 


64 CORTLANDT STREET, 


NEW YORK. 


NEW ENCLAND ACENTS, 


THE C, & F. MACHINE TOOL CO., Boston, Mass, 


NCINNATI, 


OHIO. 
WESTERN HOUSE: 


68 & 70 S. CANAL STREET, 


CHICAGO. 









SOLE AGENTS FOR GREAT BRITAIN, 
HERBERT & HUBBARD, Coventry, England, 
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MORSE TWIST DRILL AND MACHINE COMPANY, |New Bedford, Mass, 


Manufacturers of Morse Pate nt Straight-Lip Increase Twist Drills, 



























OO 
NGINE Lathes, Hand L einer Feet Lathes, and} pat 
chines. Agents, MANNING, MAXWELL & 
STREET, NEW YORK. 


FLATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in ° 
Ah 


Ma- 
» 111 












[ron Working Machinery. 


IMPROVED PATENT IRON & il 
PLANERS A 


SPECIALTY. 
152 
Union St., 


WORCESTER, 
MASS. 


POWELL IRON PLANERS, 


For Immediate Delivery. 
One Planer 30 in.x30 in.x10 ft. 
One “ 36 in.x36 in.x12 ft.—2 heads. 
One * 48 in.x48 in.x14 ft.—2 heads. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 


Send 2-cent stamp for ‘ | 
illustrated list. 


L. S. STARRETT, 


ATHOL, MASS. 
Manufacturer ‘of Fine Tools. 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E, SIXTH ST.,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 
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McFADDEN CoO., 


735 MARKET ST. PHILADELPHIA. 





Eclipse’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex 
pensive, simple in construc- 
tion, Cuts and screws pipes 
Y{ to 2-inch. Easily carried 
about. 


“ECLIPSE” Nos. 2 ana 3. 
These are powerful and most 
efiicient 
machines 
Sor cutting 
large 
PIPES, with which one man can 
easily cut off and thread 6- imc h pipe 
No. 2 Cuts and Screws 2% to gin. 
No. “ 4¢ 2% to6 in. 
It will pay you to write us for 
articulars. 
2% PANCOAST & MAULE, 
{Mention this paper.| Philadelphia 
Bw We also build Power Machines. 


























NEW HAVEN MANFE. CO. 


NEW HAVEN, CONN. 


IRON-WORKING MAGHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 





JONES & LAMSON 


MACHINE COMPANY, 


SPRINGFIELD, VT. 





PATENT ADJUSTABLE HOLLOW MILL AND HOLDER 


TURRET MACHINERY. 


(HEAPEST 
ay 








H.B, BROWN & CO, 


EAST HAMPTON, CT. 





FOR HAXD OB POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS Anv 
MALLEABLE IRON PIPE VISES 





CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CON@ 
Pipe Cutting and Threading Machinery. 





, Mass, 

W. C. YOUNG & CO iirc 

Engine Lathes, Hand Lathes. 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


J. E. SNYDER, 


Worcester, Mass. 











MANUFACTURER OF 


FIRST-CLASS 


UPRIGHT DRILLS, 


In the following sizes: 
20", 22", 25", 26”, 28”, 
80", 83”. 84” & 86". 
Send for cuts and 
prices before you 


.—Sixty drills 
running in 
works. 


one 











CLOUGH’S PATENT 
DUPLEX GEAR CUTTER 


: = One pair of these Cutters cuts a 
| pitch of interchangeable gear 
| ) wheels from 15 teeth to a rack in 
| { elusive. 

= = For circular and prices, address 


R. M. CLOUGH, 
MERIDEN, CONN, 








D. SAUNDERS’ 


Steam & Gas Fitters’ Hand Tools, 


SEND FOR CIRCULAR. 





21 ATHERTON |: ST. 3 
Yonkers, N.Y. 


i Pipe Cutting, 


THREADING, 


SONS, * 












aie 


with strength and lightness. 
No loose parts to become detached and mislaid. 
friction of parts than any other pipe cutter made. 


? Tapping Machine, 


THE PATENT WHEEL PIPE CUTTER shown inthe cut combines simplicity 
Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. Less 


Rolling instead of sliding motion. 





Complete Universal 
Milling Machines. 
Plain Back Geared 
Milling Machines. 









Plain Universal 
Heads. 
All designed to meet 


the requirements of the 
best practice. 


= Machine Tool Co, 


og MILWAUEEE, WIS. 


BAAINARD GEAR CUTTING MACHINES. 


18 In., 24 In., 36 In., 48 In. 


HILL, CLARKE & CO., 


General Selling Agents, 


156 OLIVER ST., BOSTON 


ww 





> MASS, 















P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





GAGE MACHINE WORKS, 


nee aoe 


MACHINE 
TOOLS, 


) WATERFORD 
ee Ve 


FOX & TURRET 
LATHES 
A SPECIALTY. 








H. BICKFORD, 


LAKE VILLACE nN. 


BORING AND TURNING MILLS, 
&. 5 and 6 Ft. SWING 





"PRENTICE BROS. 
Lathes & Upright Drills, 


Lathes from 10 in. a 
Win. one. Largest V 
riety of Drills ~anaine: 
tured in the world. 


Worcester, Mass. 


S DOUBLE SGREW GOI, 


500 Ibs. to 20 ia 
gonenelty carried in 
Stock 









Full line of Cranes usu 
ally in course of erection 
from the small single 
track and trolley to 50 
ton Traveling and Jib 
Cranes. Radial Dril:s for 
Machine Shop use. Spe 
cial Radials for Bridge 
Builders. 


Photosand Cuts 
on Application, 


Alfred Box & Co., 


Front,Porlar & Canal sts., 
Philadelphia, Pa. 








Blaisdell Engine Lathes: 


All Sizes from 14 4 to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO., 


156 Oliver Street, Boston, Mass. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


Send for Catalogue. 








CAUTION 


Any Key Seat Cutter with a tool connected to a 
reciprocating head and made adjustable towards 
and from the work, and having a vise in which a 
Key may be fastene ‘din proper position to be cut, 
infringes claim 8. 9, 16, 17 and 18 of our Morton Pat- 
ent No. 375,680, of Nov. 22d, 1887. 


Lighting Key-Way Cutter 
Tk MORTON did Key Maker, 


Portable Key -Way 
Cutters and Portable 
Planers a specialty 
ranging in size and 
cutting capacity from the 
smallest work to-key-ways 5 
ft. long and 6 ins. wide. Over 
150 machines in use in the 
leading shops of this and 
other countries. 


MORTON MFC, CO., 
yrpeiecage Mich. 


* We have no machine in our works of same 
oumeeeee mey as yours, Epw. P ALLIS ‘oO 
Edwin Re ‘ynold 8, Supt. 







‘ot that earns 





BARNES’ 


NEW SENSITIVE DRILL 


HAS THESE GREAT ADVANTAGES: 

speed can be instantly changed from 0 to 
1600 withe out stopping or shifting belts. Power 
applied can be graduated to drive with e qual 


safety,the smallest or ye t drills within its 
range,a wonderful economy in time and great 
saving in drill breakage. Send for catalogue, 


ww. F. & JNO, BARNES CO.,, 
1995 Ruby St., Rockford, ill. 


‘ARNES PAT. FOOT POWER MACHINERY. 
1 feel so highly pleasec 
with your Velocipede 
Foot Power with seat, 
that I wish to add my 
testimony to its superi 
ority. I'did not expect 
to like it, but having 
used the Velocipede 
Power I would 
nothing else. Teeo greatly lessens the fatigue 
of using foot power, in fact, it may be said to be 
almost without fatigue and ‘isa steadier motion, 
lonly wish I had known of it sooner. SEND FoR 
CataLocus. W.F.& J. BARNES CO., 1995 Ruby 8t.,Rockford,ID 





ave 















REDUCING ALVES. 





This Reducing Valve is the 


STANDARD 


Used by Forty Railroads, 
and all the Largest Mills, 
Factories and Steam 
Plants. 





Mason Regulator Co, 


BOSTON. 

















18 AMERICAN 
WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS.and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shatting, Pulleys, Hangers, &c., for transmission of 
power, Improved Self-Adjusting Injector of 1876 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG & ALLSTATTER CO, THE BecKER VERTICAL MILLER No. 2 


HAMILTON, OHIO. or high speed 


Rar, Gang, Horizontal, Twin, 
Belt and Steam Driven 





die 
as 


milling an indis- 
tool, 
in any well ap- 
pointed machine 


Double, Single, Angle Boiler 


Spacing, Gate, Multiple 


PUNCHES & SHEARS, 


pensable 


shop. 





“SUOTINJOASI NOO'OI O13 OFE IOI psods 


Manufactured by 


Jno. Becker Mle Co, 
157 Pearl St., 
BOSTON. 


SEND FOR 


CIRCULAR. 


WIMWVH O3NOIHSNO H3MOd 
“S3ZIS oor Y¥aAO 


Bar Lron Shear. 


THE OPEN SIDE IRON PLANERS. 


Office of Sanvy Hirr Tron anp a Works, 
Sanpy Its, 








Tur Detriok & Harvey Maouine Co. : =o vary Oth Wo. 
The *D” size Open Side Planer with Supplemental Table to plane 12) long, which we 
purchased of you in October last, is working to our satisfaction. [tis a superb tool We 
are rushing work through this machine at a rate surprising to us. We consider it the 
most valuable addition to our shops 
Wishing you a successful year, we are, yours very truly, 
SANDY HIT, 1. IRON AND BRASS WORKS, 


DETRICK & HARVEY MACHINE CO., Mfrs. Baltimore, Md. 
D2 You Use aeeuiahll hd $0, i will Pay You to Investigate 
NICHOLSON’S ania Maudrels. 














“W.H. NICHOLSON & CO., 


Setofd MANDRELS takes 
WILKES-BARRE, PA, 


trom 1” to?” 








| << ! . 
fe Corliss Steam easing Co. 
PROVIDENCE,R.I. 

1856; Established by 


CEORCE H. CORLISS, 


Incorporated June, 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE? 


DESICNER & BUILDER OF THE FAMOUS 


“CENTENNIAL ENCINE? 


Exhibited at the Philadelphia Exposition,1!876. . 


These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builders 
of so-called ‘‘Improved Corliss Engines,'’ and that the final and perfected Engines of Mr. 
George H. Corliss, embodying his latest ideas, is to be obtained, in America, exclusively at our works. 
ACTURERS OF THE 


ALSO MANUF 


Conus Parcyt Varmican Tupvuan Wars Lee Boruss, 


Especially adapted for compound and triple expansion engines requiring superheated steam | 


and at very high pressure. 


Iso] 


MACHINIST 
BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


~eRUILDERS OF a) 


METAL-WORKING MACHINE TOOLS 


ron 


| Finruary 5 


Ratlroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam PMorges, Ship 
Yards, Boller Shops, Bridge Works, 

Ktc., Etc. 


THE HILLES & JONES CO., WILMINGTON, DEL., 


MANUFACTURERS OF 
MACHINE TOOLS, reat sicys tocomotive and Gar Builders ets 





Improved 
Boiler Plate 
Planer, 








mu Basson iow AN BLOWERS be 
ett - 


uythicchane, e NON ES 
PORTABLE FORGE: 
FE RENDER. & SHRINERS 


BLAGWSIAIN OFALLS 











WYMAN & canon = 


WORCESTER, MASS. 


DROP FORGINGS. 





ACME MACHINERY CO. 
LEVELAND, OHIO. 
Manufacturers of 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 In. to 6 1n, dlameter. 


Also SEPARATE HEADS and DIES. 
FIRST PREMIUM, CINCINNATI CENTENNIAL. — 


6, ENN? 
4, INN 
» 1sNo, 


pre, 
bre, 


var, 
Pat, 
Pat. AUG, Bi 








SEND FOR CATALOGUE. Arrvnyoy \ ! orn Pouvy, 


ESTER MACHINE SCREW CO. 
"Ribts 


Pittsburgh Reduction Company, 





Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 








95 FIFTH AVENUE, 
PITTSBURGH, PA., 
Commercially pure aluminum at 


$2 Per Pound. 


Special rates for large contracts or regular 


U.S.A. 


orders, 

Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process, 

Prices on sheets, wire, tubes or castings, 
given upon application 








PULLEYS 


FOR 
Light Belta, 
JOHN ROYLE & SONS, 


PATERSON, N, 4, 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER, ” 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mailto any address 
in the U.8., Canada or Mexico, for $5.40, 
or single ox »pies, 5 ots. each, postpaid, 








Order now before our stock 
of papers is exhausted, 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER, 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.8., Canada or Mextoo, for $4.65, 
or single copies, 6 cts. each, postpaid, 


ADDRESS: 
American Machinist, 
96 FULTON ST., 
NEW YORK. 











Simpson's Centrifuga: 


Separator and Trap. 


NGOINE Kor Supplying Clean and Dry 

Steam to Princes, bry 

Houses, ete, 

Place Separator as close to 
engine as possible, the steam 
taking a spiral course be 
tween Che threads causes the 
water to be thrown by cen 
trifuyal force against the 
outer walls, while the dry 
steam goer through the small 
holes to center of pipe. 
Steam can enter at A or B, 
as convenience may require ; 
also used in conveying steam 
long distances, for Steam 
Hammers, Dry Houses, Water 
Gas Generators, and for all 
yurposes where bry Steam 
8 necessary. 

KEYSTONE ENCINE AND MACHINE WORKS 
Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T, ARTHUR, Selling Agent, 18 Cortlandt 8t., 


THE COUBERT MFC C0. 
32 CORTLANDT ST. NEW YORK 





N.Y 














AMERICAN 


Inot| 


Fenruary 5, 


NEW _TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


in Use, Over 2,600. 


25 to 1,000 H.P. 


These engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 
careful revision of all details, They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds, Highest attainable Koonomy 
in Steam Consumption and superior regulation guar 
S anteed. Self-contained Automatic Cut off Engines 12 
to 100 H, P. for Driving Dynamo Machines a specialty 
Hlustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mall, address, BUCKEYE ENGINE CO., Salem, Ohlo. 
10 TELEPHONE BUILDING ) N. W, ROBINSON, 154 Washington 8t., Chicago, [11 


SALES AGENTS : Ww L SIMPSON, 18 CORTLANDT STREET, N.Y § ROBINSON & CARY COMPANY, St. Paul, Minn 


KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Bole Licensees and Manufacturers for Now Jersey (Couth of Trenton), Eastern Ponnsylvania, Delaware, Maryland, and Virginta. 


THE ALBANY STEAM TRAP Co 
BUCKET» GRAVITATING RETURN STEAM 


A CTURERS 
, “BOILER PURIFIERS.” TRAPS 


4, — RENEWABLE VALVES, = 
1! “PUMP GOVER MA. 
“ade STEAM PUM 

a “DUPLEX WATER FILTERS.. 


"as ALBANY STEAM TRAP CO. ALBANY. N.Y. 


Curcucars. 
“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 00., a4 ¢ ‘Thetn ES 


83d & Walnut Streets, 151 Monroe Street, 
Our new Engines are hustters. A 6x 7 inch 


Philadelphia. Chicago. 
Now York Agoncy,18 Voney St. Engine, now running 100 feet of shafting. 
Boring Mills, Planers, Lathes, Drill 


35,000 SOLD. Presses and Milling Machines for 20 


Machinists, on 6 pal. Gasoline per 
Many New Improvements day, costing only GO cts, Write for 
FOR UsEK WITH 


information. Mention this paper. 
COAL @ AS, Van Duzen Gas & Gasoline Engine Co. 
NATURAL @AS CINCINNATI, OHIO. 
5 
PRODUCER GAS, Almond Dri Chuck 
: ' 
OR GASOLINE. 7 2 
eee | ame | 
Consume 2% to 75 Per Cent. Less Gas than ANY . 
other Gas Engine doing the same work 


ATKINSON CYCLE GAS ENGINE. 


( supp ily Stores, 

“OTTO ' GAS ENGINES T. R. ALMOND, 
S83 & 85 Wash'ngton St. ° 

Brooktyn, N.Y 
Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out a/d the products of Combustion, and giving a 
working stroke at every revolution and in half the time 
required by any other engine. Send for Illustrated Circular. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, PHILADELPHIA, PA. 


LACKAWANNA | MACHINERY 
GREASE CUP 










































AND PUMPS, 














Fitchburg Engine Lathes, 14 In.x6 ft., 16 In x68 ft., 24 in. xt? ft 
Fitchburg FE nelne Lathe os, Min x6 ft "with ta iper attac shment 


WII Save its Cost In Ol] Prentice 12 in.xO ft. 16 tn.xO8 Ft, 1M in. xk ft 
alone Several Times Lathe & Morse Eng, Lathes, 16in x6 ft.,20in xO ft., 27in.x12 ft 


Hence dey Engine Daath ns, 14 in x6 ft., ie in. x68 ft ‘1Kin. x6 ft 
per Annum. Taper att, 14 {n.x6 {t., 16 in.x0 ft., 18 


SAVES ALSO IN LALOR AND COST 
) OF COTTON-WASTE, PREVENTS 
DRIPPING AND SPATTERING. 

A POSITIVE FORCE FEED with the 
moat PERFRKCT KEGULATION and 
GKEATEST CONV KN LENG ‘hin opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
; equally wollin every possible position. 


in.x6 ft 
Wright 16 in. x6 ft., 18 in. x8 ft, 
Perkins 
Fay & Seott 
At ad 
Vowell 


24 In.xl? ft 
16 inxs ft., "hollow spindle 118 
” ” 32 in x6 ft. 
P lane re, 4 in x6 ft., 26 in.x8 ft 
24 In = Ag 30 In xX ft., Min x12 ft 
fin 4 in. x6 ft. 
‘ 16 In.x16 by New 
in. Comb Wheel and Lever 
21 in, Hack ears anid Wheel Fes a 
32 and “6 in. compl 
in black Gears and Self Fe 


Lathe L, Morse 
lien 
Ire nti *o Dri MM, 


are rh 






Lackawanna Lubricating Co., ite oe | ppp 
bite ‘hb yut 


somplet 





41 Coal Exchange, Scranton, Pa. ipa ape KS Shaper as. Hi o one Cente re and Cir, Feed 
Hendey ‘ Ihin stroke. Improved Style 
eg pei < - a oo oe . Mall —* 
Emer y and Cor undum wanes a pimge- Style, all Jt 


SECOND-HAND, (Low zveeen. 
FOR ALL PURPOSES. Mngine Lathe, 27 in. swing, 12 ft. bed, heavy a order 





ra € 4S : “in or fu it pn Pp 
tt cy 2 FS 25 in : Ott fair ore le wv 
4 “in sft fair orde v 
ay 7 in Ort cheap, tair order 
4 ox " kin of cheap, fair order 
® x 34 . Io in ‘ ft ood ¢ 
“a . « Pe isin 6 ft 
3 ~ ba ‘ iin en Gf. ** 
= } O | Rement Axle Lathe 
e ae aE bine t Turret Lathe Am Tool Co, 
is aie pene sner Minx bet Ww alte rs a feos 
I Ste smer din xi? ft, Bement ths ad 
lo” Hlaner 4X in xtl ft, Burns, auto. feeds 
( ; Niles Screw Machine ‘in he te nuto. feed, bac 
i Ec geared and complete with tool good order 
vii, x 
Nh Bs Send for Complete January List. 


J. J. McCABE, 


‘ hye ARO’ 1g | 68 Cortlandt Street, 
NEW 


N. Y. Mach’y Warerooms. 


OW WU 


CATALOGUE « MACHINE TOOLS, 


For General Machine Shop Use, 


Will be sent to Manufacturers, on application. 


BRIDGEPORT MACHINE TOOL WORKS, 


EK. P. BULLARD, Prop. BRIDGEPORT, CONN. 


SPRINGFIELD EMERY WHEEL MFG. co., 
BRIDGEPORT, CONN. 
Chicago Branch: 18 & 20 West Randolph Street. 
Wheels grinding wet a specialty. 





YORK, 





MACELIINIST 

















“Sian ENGINES 


Fu. VArie™ 


CONTAC TS TAKEN; 
FOR CAC WER od 
cov . ‘Pu 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. * 


Send for Special Cireular. 





sFRIGK COMPANY, Builders 





WAYNESBORO, PA. 
















4 : 
“CORLISS.” 


E ngi ines: 


uo Dill 


| Dano asus, 
BAND ucts 
HPlS Ts, 


a pees: atte CHINERY 
CHICAGO. u.s.4. 


M.@. BULLOCK MANF'G. €O. 
THE PORTER-HAMILTON 


GENUINE 








THE L & 


CINCINN 


ANE Bopiey Co., 
ATI, © 
of Corli 


heavy Slide-valve 


Nianutacturers 
cli 


whi 


Knyines, Su 





Mills, steam and hydraulic levator 
Shatting, Hangers, Pulleys and Boiler 
The best engine in America for Heavy Work. Complete Steam Plants 
WILLIA M TOD & CoO., A Specialty! 
Youngstown, Ohlo. lor circulars address The Lane ane 





Dodley Co., Cincinnati, O. 


NOTICE THIS Q2EER, 


WE HAVE FOR SALE A LOT OF ANVIL 


NEW IRON PLANERS).:3 works, 


To Plane 24 in.x24 in.x6 ft., Trenton, N. J. 
WeiGcHT, 4,500 LBs. 


Guaranteed to be well made. 


Net Cash Price Eich $400. 


SEND FOR PHOTOGRAPH. a 2 


HLL, CLURKE & O0., 7: 


rante d ane dl 
156 OLIVER ST., BOSTON, MASS. 


SOUTH BROOKLYN pores: Neue Warce. 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT 8TS 


BROOKLYN,N. Y. 
. (eae 
900¢ 9000006 
‘i 909000 OO) 


2.90.090005030000) Hl 
BALL AUTOMATIC ENGINES] 


BUILDEKS O 
309000909000 
WORKS: ERIE, PA. 


Pat. Combined Surface Con- 
denser and Feed Water 
"G00 seenoeuacee) 
High-Pressure, Compound and Triple 
Expansion, Condensing and 


Heater. 
60000000050 yA 9 
Non-Condensing. 


Lighthall Surface Condensers with 
eee), 
9VQ%X 


Se 39000 Q00¢ Cobb’s Improvements. Light Weight 
Contracting Engineers, 








EAGLE Sie 


The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken, 


Sead for Circulars, 





The 





Eagle 
Anvil. Bert 
el 











¥ THE 












|S cai Sy brass Condensers a Specialty. Als 
Keel Water Leaters, Tube Heaces 


Scrow G ands, Packings, &c. 














15 Cortlandt St., New York. 38 Oliver St., Boston, Mass, 
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at Te &% SHARPE MFG, CO., jcc THE PRATT & WHITNEY co. 


PROVIDENCE, R.1., U.S. A. ra Hartford, Conn., 


Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
UNIVERSAL MILLING MAGHINES KEPT NF = = Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
or a chines, single and multi-spindle, both those in which the spindles are without 
4 STOCK Y PS feed movement and tables are operated by hand or foot lever, and those in 

which the tables have provision for adjust- 

ae J ment, and spindles are fed by hand lever, om at) 
These machines are made 100 in a > a or by hand wheel, or automatically ; also, 
lot, and by the use of expensive spe-| .. Horizontal Drilling Machines, 


cial tools much greater accuracy has) Sqaqmaee—s),_— Sincle and multi-spindle. 
been attained in their construction —— WESTERN BRANCH, 100 West Washington St., Chicago. Ils. 


than can be reached by the usual meth- 
one THE BILLINGS & SPENCER CO 
The importance of the greatest at- ay 


tainable accuracy in TOOL MAKING HARTFORD, CONN., U.S. A. 
MACHINES is appreciated by me- MANUFACTURERS OF 


chanics. 


S. A. SMITH, | C & MACHINISTS’ CLAMPS. 


Western Representative, 














C Clamps, in 5 Sizes, with Openings 


23 So. Canal St., CHICAGO, ILLS. 184, 24, B44 434, 036 inches. 








NiLES LUUL WU RKS) a SERRA ne 


HAMILTON, OH10. Drop Forgings of Bronze, Copper, Iron and Steel oescriptions. 


MACHINE TOOLS. ‘ | Ce WARNER & SWASEY, THE POND MACHINE TOOL Cu., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


Car Wheel and Axle Machinery. Double Axle | ‘ | CLEVELAND, OH 10, MACHINE TOOLS. 





Lathes. Single Axle Lathes. Axle Cutting- 


off and Center- " ; re) (Yo ee) 
ing Machines. ] \. 28 : \ ACHINE TOOL 


Car Wheel Bor- 





ing Machines. 


trireetato kr For Iron and Brass Work. 
Whee! Presses. ie st : " go allie 2 M : SMALL TOOLS & FIXTURES. 
— . on oa Des Gear Cutting in all its Branches. 


Turning — 
Lathe. > , wae : ILLUSTRATED CATALOGUE ON APPLICATION, 


NEW YORK, PHILADELPHIA, PITTSBURGH, CHICACO, . 
98 Liberty St 705 Arch St Lewis Block. Phenix Building 











graphs 


ation. 


——— —_ 
BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


: SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
NEW SHOPS, PLAINFIELD, N. J. 


THE YALE & TOWNE MFG CO, 
STAMFORD CONN 
NEW YORK. CHICAGO, PHILA.BOSTON 


JENKINS BROS”,’ VALVES. 
ES very valve tested and warranted, all parts interchangeable, 
WY othing but best Steam Metal used in the manufacture 
E& eyed Stuffing Box and Disc Removing Lock Nut 

Xs used only in the Jenkins Bros.’ Valves. 
WY one are genuine unless stamped with “ Trade Mark.” 

$ hould you order INSIST on having Jenkins Bros.’ Valves. 
71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


$150.00 REWARD. 


The remarkable increase in the sale of our Improved Machine 
Tools has induced us to still further place their merits before every 
user of this class of machinery both in America and Europe. | 
In order to accomplish this we desire an advertisement out of . 
the stereotyped order. eer. See aoe ee J. M. ALLEN, Presrpent 
In view of this fact we will, on July Ist, 1891, pay one hundred 5 She Cee SF ReeteG or : : . 
dollars ($100.00) for the first and fifty dollars ($50.0 ) for the second S rexmfeTow al «44 onan worts, Wo. B. FRANKLIN, VICE-PRESIDENT. 
best plan for advertising our line of Improved Tools. S LE Gas , B ALLEN 8 - f 
The plans must embody three conditions: First, they must be : : - B. ALLEN, Srconp Vick-PRESIDENT. 
NOVEL; Second, FEASIBLE; Third, DIGNIFIED. , § , Key-Seating Machines} 5. 5. prerce, secretary & Treasvrem 
Competition open to every one, except those in our employ. | oe . . 
Communications may be addressed to either of our houses. f and 20 in, Drills 
a tas A SPECIALTY. 


wo. cvonertanmesmace, 18 Lodge & Davis Machine Tool G0., i+. 'e is. cam sn, a, a oe NEW STYLE SPIRAL-GEARED PLANERS, 


New York City. Works: CINCINNATI, OHIO. Chicago, 111. 3 ft., 4 ft. and 5 ft. square. 


N. B.—See * Advertisement "’, page 16. | Mn Egg csc > le, . 
or anything in Machi at Too. ALsO OUR ORIGINAL, ®? Live 


OQuUR ILINE OF SCREW MACHINES. | A oll lh eel al Sl heel lh 
) Ws Promener niy.| THE G- A. GRAY CO., 


* Works at North Bloomfield. CINCINNATI, O. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, WN. Y. 








Lowell, .iass., U. 8. A 





Manufacturer of ENGINE LATHES 


from 16 to 48 in. swing. Cuts, Photo 
PF and Prices furnished on applic 

















GEO. W. FIFIELD, 


























~ . : 
No. 00 Screw Machine, for Bench, No. 1 Screw Machine. No. 2 Screw Machine, No. 3 Screw Machine. 


Can Furnish with or without Wire Feed. 


THE CARVIN MACHINE COMPANY, 


uthcturers of; and Dealers in, all kinds of > ——e 


MAC INERY AND MACHINE TOOLS. tc Bey agua Oy ov 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. | ARV a V-T Ja‘ ia: 
GEAR-CUPTING AND MILLING IN ALL IPS BRANCHES, 


Laight & Canal Sts. (Catalogue sent on Application. J NEW YORK. PAWTUCKET.R.1. : | ~ we APS & DIE 








Manufacturer 





